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BIOGRAPHICAL  SKETCHES  OF  THE  AUTHORS. 


Diu  Herm^inx  Wekixt,  who  died  on  the  twenty-first  of  Octnlicr,  1875,  was  the 
son  of  a  plaia  citizen  of  Leipsic  He  wm  born  on  the  pi^flitli  of  March,  1838*  At 
firect  he  attended  the  ilnnicipiil  Sehool,  iiiid  litter  the  St.  Nicliolaa,  and  in  1S55, 
when  seventeen  years  of  age,  entered  the  University  of  Jena^  to  study  medicine.  A 
year  later  he  returned  to  Leijjsic,  and  in  1861  had  completed  liis  cxaiiiiutitions. 
Having  thus  been  equipped  with  a  good  fund  of  knowledge,  lie  began  to  turn  liis 
special  attention  towards  obstetrica ;  and,  desiring  to  perfrct  binwdf  in  the  praetieal 
part  of  this  branch,  spent  a  year  in  Prague  and  Vienna  ;  on  liis  return  being  made 
assistant-physician  to  Profesaor  Crcd6  at  the  Trier  IjiBtitute.  External  considera- 
tions, however^  opposed  the  plan  he  had  formed  of  df voting  himself  entirely  to 
obstetrics.  Accordingly,  in  1S63  and  1804,  under  the  advice  uf  Professor  Winter, 
he  again  visited  several  universities  to  make  a  Hpecial  study  of  otology.  Returning 
to  Leipsic,  in  January,  1865,  he  waa  made  assistant  to  Pro  f e t^sc 3 r  "Winter,  andai^simied 
the  direction  of  his  Polyclinic  for  Otology.  At  the  solieitiition  of  Professor  Wagner 
he  devoted  special  study  to  the  pathological  anatomy  of  the  ear.  Favored  by  the 
excellent  appointments  of  the  Pathological  Institute,  tlie  as.sistanec  of  its  director, 
and  his  own  indu-strv  and  extniordiuary  perseverance,  he  tiiieeceth-fl  in  doing  more 
to  enrich  this  field  than  any  who  had  previously  worked  in  it.  In  the  year  1 8l]fl 
be  was  installed  at  the  University  as  private  instructor  in  ntulugy,  and  in  1873  he 
was  appointed  extraordinary  professor.  The  inteuiiity  ami  anojuiit  of  his  litirary 
productions  fintdly  led,  in  the  winter  of  1874^5,  to  anobstlnate  attack  of  insomnia, 
wliich  nndermined  his  strength.  In  the  spring  of  IHT.'i  the  indications  of  a  severe 
cerebral  afTection  berime  [jrominent,  and  made  it  necessary  to  remt>ve  him  to  the 
private  asylum  of  Liudenliof,  near  Coswig  ^  and  here  he  temiinated  hii*  sufferings 
on  the  twenty- first  day  of  October,  1875, 

Wendt  accomplished  a  great  deal  tiiat  was  good  in  thr  domain  of  practical  otol- 
ogy, as  his  poly  clinical  reports  f*liow,  and  ako  bis  records,  which  were  kept  wilh 
the  greatest  conscientiousness.  (Review  of  Crises  obr^erved  in  the  year  18^{5  at  my 
Polyclinic  for  Ear  Diseases,  Archiv  der  Heilkunde,  186G,  pp.  383-384,  Hei»ort  of 
the  Polyclinic.     Archiv  fur  Ohrenbeilkunde,  18G7,  Rand  III,) 

In  the  Md  of  pathological  anatomy  and  histology  hiij  productions  wuro  very 
eitraordinary. 

In  the  amount  of  work  done,  Toynbce  alone  may  be  compared  with  him  ;  but  in 
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depth  of  investigation  and  closeness  of  microscopical  examination,  Wendt  was  far 
the  superior.  His  very  large  collection  of  microscopical  and  macroscopical  prepara- 
tions in  the  Leipsic  Pathological  Institute  is  a  model  of  arrangement,  and  furnishes 
the  best  proof  of  his  work.     His  experimental  works  are  as  follows  : 

1.  On  Tubular  Glands  of  the  Mucous  Membrane  of  the  Middle  Ear.  Archiv  der 
Hcilkunde,  1870,  pp.  252-257. 

2.  Contributions  to  the  Pathological  Anatomy  of  the  Ear.  (Cases  of  Cerebral  Ab- 
scess, Thrombosis  of  the  Sinuses,  and  Meningitis  in  Aural  Diseases).  Ibid.,  1870, 
pp.  562-508. 

3.  Contributions  to  the  Pathological  Anatomy  of  the  Ear  (Diphtheria,  Croup). 
Ibid.,  1870,  pp.  257-203. 

4.  On  tlic  Condition  of  the  Auditory  Canal  and  of  the  Naso-pharyngeal  Space 
in  Variola.     Ibid.,  pp.  118-1G7.    1872,  pp.  144-416. 

5.  On  the  Condition  of  the  Middle  Ear  in  the  Foetus  and  in  the  New-born. 
Ibid.,  1873,  pp.  97-124. 

G.  PoIyi)ou.s  Hypertrophy  of  the  Mucous  Membrane  in  the  Middle  Ear.  Ibid., 
1873,  pp.  200-274. 

7.  Secondary  Changes,  especially  in  the  Mucous  Membrane  of  the  Middle  Ear. 
Ibid.,  1873,  pp.  274-293. 

8.  On  an  apparently  Embolic  Process  in  the  Mucous  Membrane  of  the  Middle 
Ear.     I])id.,  1873,  pp.  293-300. 

9.  Desquainatous  Inflammation  of  the  Middle  Ear.     Ibid.,  1873,  j)p.  428-447. 

10.  On  an  Entotliclial  Cholesteatoma,  with  Remarks  on  the  Histology  of  the 
Tunica  Propria.     Ibid.,  1873,  pp.  551-562. 

11.  On  New-formed  Membranes  and  Cords  in  the  Middle  Ear.  Il^id.,  1874,  pp. 
97-100. 

12.  Politzer-Kessers Corpuscles.     Ibid.,  1874,  pp.  120-129. 

WiLTTELM  Olivier  Leube,  professor  of  clinical  medicine  at  the  University  of 
Erlangcn,  was  ])()rn  Septcni])cr  14,  1842,  at  Ulm,  in  Wiirtemberg.  He  attended  the 
Gymnasium  of  that  city,  and  in  the  spring  of  1801  entered  the  University  of  Tu- 
bingen to  study  medicine.  After  devoting  himself  to  the  study  of  the  natural 
sciences  under  the  instruction  of  Vierordt,  Luschka,  Strecker,  Iloppe,  Mohl,  and 
others,  in  1863  he  visited  Zurich,  to  get  an  introduction  into  practical  medicine, 
under  Billroth,  Uindtleisch,  and  Griesinjj:er,  of  whom  the  latter  then  stood  at  the 
height  of  his  clinical  activity.  Returning  to  Tiibingen  in  IS^Ot,  he  passed  his 
exainination  under  Xiemcyer  in  IS^).'*,  obtained  liis  degree  in  1S(WI^  and  then  vi>it('d 
the  Universities  of  Munich  and  Berlin.  reniaininLT  in  the  latter  city  until  1H<;s.  In 
Munich  he  devoted  himself  especially  to  analyticid  chemistry,  in  Licbig's  Lai  •ora- 
tory ;  in  Berlin  to  physiology  under  Dubois-Ueymond  and  IJosenthal,  and  later  to 
]>hysiological  chemistry  under  Kiihne.  In  the  spring  of  lSfl8  he  took  the  j)osition 
of  tirst  assistant  at  Ziemssen's  Clinic  in  Erlangen,  and  was  installed  there  in  tlu; 
sunnncr  of  1808  as  private  instructor.      In  1872  lie  was  appointed  extraordinary 
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piofttiion  and  in  the  same  year  was  called  to  bo  professor  of  tbe  Medical  Clinic  in 
JenA,  and  in  1874  in  the  same  capacity  to  Erlangen. 
His  literary  works  are : 

1.  Experiments  on  the  Use  of  the  Spectroscope  for  the  DiscoTery  of  Blood-spots, 
Mole8chott*9  Untereuchungen,  1854, 

2.  On  Localized  Faradisation  of  the  Laryngeal  Muscles.     Inaugural  Dissert a- 
tioo.    Tubingen,  1806. 

3.  Experimcota  on  Strychnia  Poisoning  and  its  Treatment  by  Axtificial  Respiin* 
tion,     Dubois-  Rei  c  hert'a  Arch  i  v ,  1807. 

4.  Contributions  to  our  Knowledge  of  Intc?stinal  Juices  and  their  Action.     Ha- 
bill  tationssch  rift.     Erlangen,  1868. 

5.  On  the  P-ithology  and  Therapy  of  Diabetes.    Boutsches  Arcliiv  fiir  klinische 
Medicin,  V.,  18G0. 

0.  Neuro-pathologica!  Communications.    Il>id.,  VL»  1800. 

7.  On  Albumen  in  the  Sweat     Virchow's  Archiv,  186U. 

8.  On  the  Antagonism  between  the  Secretions  of  Urine  and  Sweat.     Deutschca 
Archiv  fur  klinische  Medicin.     VII,,  1870. 

tl  On  Multiple  Insular  Sclerosis  of  the  Brain  and  Spinal  Cord.     Ibid.,  VHI., 
1870. 

10.  Contributions  to  the  Question  of   the  Cheyne- Stokes  Respiratory  Phenom- 
enon.    Berliner  klinische  Wochenschrift.     15,  187fK 

11.  On  the  Reduction  in  Temperature  of  Fever  Patients  by  Icc!-bags.     Deutsches 
Archiv  ftir  klinische  Medicin.     YIIL,  187K 

19.  Communications  on  the  Epidemic  of  Typhus  in  Ulm,  1870-71 .     Ibid.,  VIII., 
1871. 

13.  On  the  Nourishment  of  Patients  Fed  per  Ht  etum.     Ibid.,  X.,  1871. 

14.  On  the  Therapy  of  Diseases  of  the  Stomach.     Volkmann's  Snmmlung  klin. 
Vortrlge,  62,  1873. 

15.  On  a  New  Sort  of  Meat  Solution  as  a  Nutritive  and  Curative  Resort  in  Dis- 
eaiesof  the  Storaack     Berliner  kliniscbe  Wochenschri  ft,  No.  17,  1873. 

10.  Three  Coses  of  Myconis  Intefitinalis  and  their  Connection  with  Splenic  Feycr 
(with  W,  Midler).     Deutsches  Archiv  fisr  klinische  Medicin,     XIL,  1875-4, 

17.  On  the  Diagnosis  of  Dictation  of  the  Stomach.     Il>id.,  XV.,  1875. 

18.  Clinical  Reports  from  the  Medical  Division  of  tlie  Provincial  Hospital  of 
Jena,     Erlangen,  1875, 

19.  On  the  Digestive  Power  of  the  Stomach  Juices  in  Dyspepsia.     Allgcmcine 
Wiener  medicin.  Zeitung,  41,  1875. 

20.  On   the  Use  of  ComprcJis^ed  .\ir  for  the  Filtration  of  Fluids.     Dingler's 
Journal,  187^. 

21.  On  Disturbances  of  Motor-Sensibility  in  Disease.    Centralblatt  fur  medicin. 
WiaacuBchaft,  chapter  38,  1876. 

Otto  Leichtenstriik  was  bom  on  the  14th  day  of  October,  1845,  in  Ingolstadt^ 
Bavaria.  After  completiug  his  studies  at  the  High  School  of  Neuburg,  on  the  Danube, 
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he  entered  the  University  of  Munich,  in  the  year  1863,  and  after  pursuing  the  study 
of  medicine  and  the  natural  sciences  for  six  years,  in  1869  passed  his  examination 
and  obtained  his  degree  as  doctor  of  medicine,  surgery,  and  obstetncs.  From  the 
year  1869  to  1871  he  held  the  position  of  assistant  physician  at  the  Medical  Clinic 
of  Munich,  under  Professor  von  Pfeufer,  and  after  the  death  of  the  latter,  under 
Professor  von  Lindwurm.  Having  passed  his  state  examination  in  the  year  1871, 
he  moved  to  Tubingen,  where,  during  the  summer  semester  of  1871,  he  was  en- 
trusted with  the  temporary  charge  of  the  Medical  Clinic ;  and  since  that  time  has 
occupied  the  position  of  private  instructor  in  medicine,  and  is  first  assistant  at 
the  Medical  Clinic  of  Prof  Liebermeister. 

Among  his  contriljutions,  exclusive  of  the  treatise  in  the  present  volume  and 
minor  articles  in  journals,  are  the  following : 

On  A]>dominal  Typhus.    Inaug.  Dissertation,  1871. 

On  Intestinal  Invagination.     Prager  Vierteljahrschrift,  Band  118,  119,  120,  121. 

Experiments  on  the  Volume  of  Air  Expired  under  various  Circumstances. 
Zeitschr.  f.  Biologic,  VH.  Band. 

Notes  on  Physical  Diagnosis  in  Reference  to  Luschka's  Position  of  the  Abdom- 
inal Organs  in  Man.      Deutsche  Klinik,  1873,  No.  26-36. 

The  Diagnosis  of  Diaphragmatic  Hernia.     Berl.  klin.  Woch.,  1874. 

On  Asthenic  Pneumonias.     Volkmann's  Sammlung  klinischer  Vortrage,  No.  82. 


ERRATA. 

On  pa^G  703,  seventh  line  from  the  top,  the  formula  should  read :  Picronitrate  of 
potash,  t\venty-oi«jht  grains  ;  jalap,  one  drachm ;  extract  of  Uquorice,  enough  to  make 
thirty  pilla  ;  five  pills  three  times  a  day. 

Oil  page  671,  at  the  top,  the  title  **  Leech  Tiubr  "  should  read  "  Suctoutal 
Worms"  ;  and  near  the  middle  of  the  same  page  the  words  ''  Uirgcr  type  "  should  read 
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PHARYNX. 


WENDT. 


INTRODUCTION. 


Thie  partSj  the  diseases  of  which  are  to  be  consideved  here, 
are  incltidrd  by  many  under  the  common  name  of  pharynx. 
[The  Germans  use  the  two  terms  ScMundkopf  and  Machen^  both 
of  wliich  have  to  be  translated  pliarynx,  the  former  term  liter- 
ally signifying  head  (or  top)  of  the  gullet. — Tu.J  They  form  the 
walls  of  a  cavity  whicli  is  situated  behind  the  nose,  the  mouth, 
and  the  larynx.  This  cavity,  interposed  between  the  structures 
named  on  the  one  side,  and  the  cervical  vt^rtebra:^  on  tlie  other, 
extends  from  the  base  of  the  skull  down  to  thi^  cricoid  cartihtge, 
and  borders  laterally  upon  the  most  important  blood-vessels  and 
nen'es  of  the  neck  (internal  carotid  artery,  internal  jugular  vein, 
and  the  vagus,  accessory,  glosso-plitirj'Ugeal  and  hypoglossal 
nerv^es).  Anteriorly  it  is  in  communication  with  the  |inncipal 
cavities  of  the  nose,  with  the  cavity  of  the  mouth,  and  with  the 
larj^nx ;  laterally  it  is  in  communication  with  the  middle  ear ; 
and  inferiorly  it  passes  into  the  ceso]>hagus. 

Individual  regions  of  the  pharynx  may  be  still  further  dis- 
criminated with  advantage.  Firstly,  we  have  the  soft  palate 
and  the  tonsils,  which  have  already  been  described  in  a  previous 
division  of  tliis  work.  Amongst  other  functions,  the  soft  pahite 
causes  a  frequent  separation  (in  the  acta  of  swallowing  and 
speaking)  between  the  upper  and  lower  portions  of  tlie  pharynx. 
These  two  divisions,  sometimes  thus  separati^d,  while  possessi^d 
of  some  common  characteristics,  present  such  essential  diftVn^- 
ences  as  to  their  anatomical  relations  and  p]i3^siological  sig- 
nificance, as  well  as  in  regard  to  th<^ir  practical  bearings  (their 
methods  of  becoming  diseased,  tlipir  diagnosis  and  treatuu^nt), 
that  it  seems  best  to  consider  them  separately  as  well  as  to  give 
them  distinct  names. 

The  term  nam-pharyngeal  cacity^  oTnaso-'pharyngeal  space 
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(cavum  pharyngO'Tmsaley  or  retronasale)  is  almost  universally 
employed  to  designate  the  upper  portion  by  those  who  have  in 
any  way  busied  themselves  with  this  region.  The  lower  portion 
I  shall  here  merely  tenn  pharyjia:  qt  jiJiaryngeal  cavity^  because 
I  deem  it  advantageous  to  limit  this  much-employed  indelinite 
name  to  a  circumscribed  region  to  which  it  is  alone  physiologi- 
cally applicable. 

In  what  follows  I  shall  employ  the  term  pharynx  (Schlund- 
kopf)  for  the  entire  cavity,  and  naso- pharyngeal  space  and  lower 
pharynx  (Naseniuchenmum  und  Rachen)  for  its  two  divisions^ 
60  different  from  each  other.  ^ 

The  favorite  division,  by  many  anatomists,  of  the  lower 
pharynx  into  an  oiul  portion  {pars  oralis)  and  a  laryngeal  por- 
tion {pars  laryngea)  has  no  practical  value. 

The  diseases  occurring  in  the  pluirynx  are  either  part  of  the 
manifestations  of  general  disease,  or  luirely  local.  They  are 
either  limited  to  some  individual  portion  (orifice  of  the  Eustach- 
ian tube,  pharyngeal  tonsil,  posterior  pharyngeal  wall,  etc.),  or 
they  affect  an  entire  section,  or  the  entirti  cavity. 

They  may  occur  alone  or  in  connection  with  simultaneous 
diseases  of  the  adjacent  organs.  These  latter  may  be  dependent 
upon  affections  of  tlie  pharyngeal  structures,  or  may  result  from 
them.  The  naso-pliaryiigeal  space,  for  instance,  stands  in  such  a 
patliological  connection  with  the  nose  and  the  middle  ear  espe- 
cially ;  and  the  lower  pharynx  with  the  larynx  and  mouth. 

The  significance  which  these  diseases  may  acquire  principally 
lies  in  their  impeding  important  functions  (speech,  respiration, 
Bwal lowing,  liearing). 

The  lower  pharynx  is  very  frequently  found  diseased,  and  is 
readily  accessible  to  anatomical  examination,  and  in  part,  also, 
to  direct  exploration  in  the  living  subject.  Despite  this,  its 
pathology  has  been  but  little  cultivated,  much  less  than  that  of 
the  palate.  In  a  great  proportion  of  the  acute  and  chronic  affec- 
tions of  the  palate  (the  anginas)  there  is  a  imrticipatiou  on  the 
part  of  the  lower  pharynx,  either  in  its  entire  tnict,  or  in  indi- 

I  Tlie  tranBlatoTwill  render  the  latter  term  (Rachen)  by  hwer  pharfpijs^  to  distmgTiiiih 
it  from  the  entire  jiktirtfjix,  the  resourcea  of  the  EngliBh  laiig:uag'tj  being-  uneqaiU  to 
greater  accuracy  in  following  the  author's  precine  me&ning.^TRAi^sLATOB. 
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vidual  portions,  especially  those  that  are  contiguous.  Its  be- 
havior with  reference  to  anatomical  alterations,  method  of  origin- 
ation, and  the  course  of  these  affections  accoixis  with  that  of  the 
palate^  or  it  is  modified  ;  the  intensity  of  the  process  being  often 
diminished,  and  its  duration  shorter  or  longer.  This  Bimnlta- 
neoiis  participation  of  immediately  contiguous  parts  in  the  same 
diseases^  from  the  same  causes,  and  for  tlie  most  part  with  the 
same  or  similar  symptoms  and  course,  induces  me  particularly 
to  refer  to  the  tliorough  consideiution  which  has  already  been 
given  to  the  subject  of  anginas,  rather  than  to  have  recourse 
to  too  much  repetition. 

Another  class  of  diseases  of  the  lower  pharynx  exhibits 
greater  independence,  and  it  is  this  class  to  which  special  consi- 
deration will  here  be  given. 

Diseases  of  the  naso-pharyngeal  space  are  not  less  frequent. 
A  knowledge  of  them  has  been  especially  acquired  in  recent 
times,  especially  by  surgeons  (morbid  growths)  and  aurists  (rela- 
tions to  the  middle  ear).  These  cavities  have  become  more 
accessible  by  new  methods  of  examination,  and  more  light  has 
been  shed  upon  them  by  anatomical  investigations.  The  period 
of  time  which  has  since  elapsed  is  short,  and  the  difficulties  of 
investigations  upon  the  living  subject  and  upon  the  corpse  are 
not  slight.  Consequently,  the  developments  of  pathology  in 
this  direction  have  not  yet  progressed  very  far. 


Renmrks  on  Anatomy  and  Physiology. 

CoDGcming  the  anaU^my,  consult  the  various  manuals,  as  wdl  as  tnn  LviirMn.  Der 
Schlundkopf  ti  Menschen.  Tul>ingen.  1808* — Laaiurhi^^  Traits  d'liydrottmiie* 
Paris.  lS53.Tab.  11.  fig.  If^.—Kdllikrr,  Handbach  d.  GeweUel  5  Aufl,  p.  392.— 
F.  J.  a  Mayer,  Neue  Untera,  a.  d.  O.jblcte  d.  Anat.  n.  Phy^.  Bonn.  1H42.— 
<7.  Th.  Tourtfial,  Untera.  ub.  d.  Ban*  d.  men«rh.  Srliluufl.-  u.  Krlilk.  LL-ip/Jii, 
1846. —  Tk  Lamlzerl^  Ueb,  d»  Canalis  craniopUaryngoua  am  Scliad.  d*  Neugel*. 
Pctcreb.  racd.  Ztschr.  XIV.  1808.  fl  and  A.  —  mn  TrrdUf^h,  Btitr.  k.  anut,  u. 
phys.  Wfirdigung  d.  Ganmenmuskeln-  Arcli.  f.  Olirenh.  Bd.  1.  p.  \T\.^llift}iii- 
ger,  Ein  EL'itr.  z.  Anat.  n.  Hist  d.  Tuh.  Eiist.  BaTer.  arztl.-Intcll-  BL  1M5. 
No.  3 7. —B lustrations  in  v.  LtfaMa,  Inc.  cit.  (12  plntcs),  in  W,  Bravne,  topogr. 
fttl  (plates  3-5),  in  Jiadinger,  Atlaa  d.  mensclil  Grhurorir.  f  Lief.  11.  Taf.  7  u.  8). 
— Methods  of  makmg  sections,  in  u.  Lu^diku^  ioc.  cit.  Text  z.  5*  Taf.  in  Wendt^ 
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TJeb.  cl.  Yerh.  d.  Gebororg.  u.  d.  Naaenrachenr.  bei  Variola.  Arch.  d.  Ileilk 
XIIL  p.  12a 
In  reference  to  phydohg^y^  consult^  besides  the  manuals^  G.  Paasavanl^  Ueb.  d.  Ver 
scbliess,  d.  Scbunds  b,  Sprechen.  Frankf,  a.  M,  1803  ■  also  in  Virch,  Arch.  Bd. 
4(1-  p.  1. — L.  Merkelf  Die  Funct.  d.  mensdil.  Scldund.  u.  Keblk.  Leipzig,  1862; 
Anat-  u.  Physiol,  d.  menschL  Btimm,  u.  Spracliarg.  Leipzig,  18(J3, — «/.  F, 
KfitHUr^  D.  physiol.  System  d»  Sprachlaute.  Arch.  f.  An.,  Phys.  u.  w.  Med. 
1878.  p.  AA^.^-KuMtnaul,  Ueb.  d.  Scliaupfen  d.  SiiugL  Heiile  u.  Pfeuf.  Zeitsclir, 
1  r.  M.  3.  Rcihe,  XXIII.  3,  p.  22^.—PbUU€r,  Wien.  Med,  Wnch.  1863.  No.  C  — 
Lueae,  Arch.  L  Ohrenk  IV.  p.  im,—Ecler,  Virch,  Arch.  XLIX,  2,  p.  290.— 
Ogston,  Arch.  f.  Ghrcnh.  YL  p.  268.— ^it/a?,  ibid.  p.  297. 

Oeneral  Anatomy. 

Tho  piiarynx  is  only  to  a  limited  degree  provided  with  a  bony 
frannnvf )t  k.  Above,  at  its  roof,  it  is  formed  of  the  body  of  the 
sphenoid  bone,  and  the  basilar  process  of  the  occipital  bone. 
These  bones  are  covered  on  their  iofenor  surface  "vvith  a  stout 
layer  of  tense  conneetive  tissue,  arranged  in  ])arallel  strands, 
which  also  equalizes  the  differences  of  level  of  tlie  neighboring 
portions  of  tlie  base  of  t!ie  skull — the  fibrocartnago  basilar/.^ 
80  called,  not  because  of  its  containing  cartilage  cells,  which  are 
not  present  here,  but  because  of  its  d^-nse  eonstruction,  cartilage- 
like in  hardness,  and  its  almost  hyaline  appearance. 

At  the  anterior  portion  of  the  upper  section  of  the  pharynx, 
there  is,  in  the  centre,  the  vomer,  witli  its  processes  diverging 
ii]>wards  ;  to  the  side,  the  inner  plate  of  the  pterygoid  process  of 
the  sphenoid  bone ;  below,  the  horizontal  plate  of  tlie  palate 
bone  ;  all  of  which  together  compose  the  boundaries  of  the 
choaniB,'  The  posterior  wall,  in  its  entire  length,  rests  upon  the 
cervical  vertebne,  as  far  down  as  the  sixth  (inclusive). 

The  true  walls  of  the  pharynx  are  principally  formed  of  three 
layers  :  mucous  membrane,  muscles,  and  the  fascia  surrounding 
them. 

77ie  mitscleSy  which  foiTn  the  limit  of  the  pharynx  externally, 
surround  it  posteriorly  and  laterally,  partly  in  transverse  or 
oblique  directions,  and  partly  in  longitudinal   arrangement  of 

'  The  posterior  portion  of  the  nose^  though  practically  belongiiig  to  the  uaao-pha- 
ryngeal  space,  must  be  excluded  here  from  a  thoroii^4i  description. 
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their  fibres.  Tliert^  are  three  symmetrical  pairs  of  constrictor 
muscles — ^superior,  middlej  ajid  inferior — which  assist  in  forming 
the  lateral  and  posterior  walls  of  the  pharynXj  and  converge  in 
the  middle  line  of  the  poi^terior  walh  Thc^i  there  are  the  pair  of 
istylu-pharj^ngeal  muscles,  which  take  origin  from  the  stjdoid 
process,  and  run  down  on  each  aide,  to  be  inserted  in  the  w^all  of 
the  pharynx,  the  palatine  tonsil,  and  tJie  larynx.  (Concerning 
the  muscles  uf  the  palate,  see  elsewhere,  in  the  proper  con- 
nection.) 

The  muscles  are  covered  on  their  external  surface  by  the 
externnl  fascia^  whicli  in  the  lower  two-thirds  of  the  pharynx 
is  formed  by  the  deep  layer  of  the  fascia  colli,  wliile  its  upper 
thii-d  belongs  to  the  bucco-pharyngeal  fascia.  Inwards,  towards 
the  mucous  membrane,  the  muscles  are  covered  by  the  internal 
fascia,  fascia  interna  or  cephalo-pharyngea.  This  runs  down- 
wards from  the  base  of  the  skull  as  a  continuation  of  the  iibro- 
cartilage. 

Tlie  7uueous  membrane,  which  covers  the  interior  surface  of 
the  pharynx,  though  exhibiting  some  general  uniformity  of 
structure,  shows  important  differences  in  various  localities.  In 
genenil,  it  is  richer  in  bh^od-vessels  and  glands  in  the  naso- 
pharyngeiil  space  (redder,  inolster),  while  it  is  tliicker  (diffuse 
cytogenetic  layer)  and  less  movable  liere  than  in  tlie  lower 
pharynx. 

Tlie  epithelinm  in  the  naso -pharyngeal  space  is  formed  of 
ciliated  cylindrical  cells.  In  the  lower  pluuynx  tliere  is  a 
stratified,  fiat  epithelium  of  similar  structure  to  that  of  the 
mucous  membrane  of  the  mouth.  The  division  line  is  some- 
times sharply  defined,  and  sometimes  indicated  by  transition 
ferms.  The  cylindrical  epithelium  sometinu^s  extends  hirther 
downwards  (as  far  as  beyond  the  region  of  the  a  this)  nn  the 
lateral  and  posterior  walls,  or  the  flattened  epithelium  extends 
tnnch  liigher  up  on  the  posterior  wall.  In  a  numljer  of  cases  I 
have  even  seen  the  posterior  ]>nrtion  (*f  tlie  pharyngeal  toiisil 
covered  with  several  layers  of  flattened  epithelium. 

The  stroma  of  the  mucous  mt^mbrane,  also,  is  different  in  the 
upper  and  lower  sections  of  the  pliarynx.  In  the  gn^ater  portion 
of  the  pharyngeal  cavity  (at  the  roof — here  more  strongly  devel- 
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oped  as  the  pharyngeal  tonsil— -at  the  phar^'^ngeal  projections  of 
the  Eustachian  tubej  and  in  the  fossa  of  Rosenmueller)  it  exhibits 
the  composition  of  adenoid  (His),  cytogenetic  (Kulliker)  sub- 
stance, that  is  to  say,  of  the  well-known  network  similar  to  that 
of  lymphatic  gland  tissue,  with  extensive  distribution  of  lym- 
phatic, nucleated  cells  in  the  inter-spaces.  In  the  remaining 
portions  of  the  naso-pharyngeal  space  (anterior  region  of  the 
Eustachian  tube,  lower  end  of  the  posterior  wall)  and  in  the 
lower  pharynx,  it  is  composed  of  irregularly  interwoven  fibres, 
which  in  some  places  exhibit  a  denser  structure  in  their  deeper 
layers.  There  is  no  deposition  of  cells  here  noraiallyj  in  the 
spaces  betw^een  the  fibres,  and  nothing  like  a  reticulated  arrange- 
ment  of  the  latter.  Apart  from  their  occurrence  pathologically 
(see  further  on),  there  is  no  elevation  of  the  surface  into  papillae 
in  the  naso-pharyngeal  space,  nor  in  the  lower  pharynx  ;  or,  if 
snch  does  exist,  it  is  merely  rudimentary,  Kolliker  has  called 
attention  to  the  richness  of  the  i)haryngeal  mucous  membrane 
in  elastic  fibres. 

Folliclefi^  roundish,  circnmscribtMi  masses  of  cytogenetic  tis- 
sue, most  dense  around  their  margin,  are  always  found  in  great 
numbers  in  tlie  cytogenetic  layer  of  the  naso-pharyngeal  space 
(in  the  tonsilSj  at  the  pharyngeal  projection  of  the  Eustachian 
tube,  in  the  fossa  of  Rosenmueller),  besides  being  found  isolated 
(solitary)  or  united,  several  in  one  group  (conglobated),  in  the 
mucous  membrane  of  the  lower  pharynx.  Here  their  number 
varies  in  dilferent  individuals,  being  often  very  slight,  and  their 
distribution  upon  the  various  sections  of  the  surface  also  varies 
much.  The  greatest  number  of  follicles  is  usually  found  in  the 
upper  third  of  the  posterior  pharyngeal  wall.  Tli*\y  also  occur 
with  regularity,  conglobated,  in  the  laryngo-])haryngeal  sinuses 
{recess us  laTi/ngo-pharyngei), 

Tuhnlar  gland s^  invpr^?ions  of  the  mucous  membrane  lined 
with  epithelium^  with  diffuse  or  follicularly  arranged  cytogenetic 
surroundings,  are,  in  the  normal  lower  jiharynx,  encountered 
most  constantly  in  the  laryngo-pharyngeal  sinuses.  In  the  naso- 
pharyngeal space,  the  de]>ressions  of  the  surface,  which  are 
here  quite  numerous,  and  especially  the  fissures,  /.  f^,  the  lacunae 
of  the  tonsils,  may  be  included  in  the  same  category. 
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The  mucons  membi-ane  of  the  lower  pharynx  contains  numer- 
ous acinous  glaiids^  In  the  naso*pharyngeal  space  their  num- 
ber is  nonsiially  great.  They  here  foim  a  continuous  sheet,  a 
regular  layer,  about  the  circumference  of  the  mouth  of  the 
Eustachian  tube,  in  the  tissue  over  its  pharyngeal  prominenccj 
in  the  fossa  of  Rosenmueller,  and  especially,  also,  in  the 
tonsils. 

Blood'desseIs,~The  principal  artery  coming  into  considera- 
tion is  the  ascending  pharyngeal,  which  supplies  the  greater  por- 
tion of  the  pharynx  and  the  Eustachian  tube.  In  tlie  naso- 
pharyngeal space  there  are,  in  addition,  small  terminal  branches 
of  the  internal  maxillary  artery,  the  Vidian  and  the  su]H^rior 
pharyngeal,  in  frequent  communication  with  the  ascending  ]i]ui- 
ryngeal,  in  the  anterior  portion  of  the  vault  of  the  pharynx  and 
it«  lateral  walls. 

The  capillary  network  is  tolerably  dense.  A  return  in  loops 
is  frequent  near  the  free  surface. 

The  veins  gather  themselves  together  in  the  deeper  layer  into 
a  coarse  wide-meshed  network,  which  conv^eys  its  blood  chiefly 
into  the  internal  jugular  vein. 

The  lymphatic  vessels  form  a  thick  network  in  the  mucous 
membrane,  and  a  coarse  plexus  in  the  muscular  tissue.  The 
upper  vessels  are  in  communication  with  two  lymphatic  glands 
lying  upon  the  posterior  wall  near  the  base  of  the  skull,  and  the 
lower  vessels  with  several  glands  in  the  vicinity  of  the  greater 
horn  of  the  liyoid  bone  (von  Luschka). 

Kerres, — The  second  branch  of  the  trigeminus  gives  off  phar3^n- 
geal  rami  to  the  roof  of  the  pharynx  and  theparts^^  surrounding  the 
pharyngeal  orifices  of  the  Eustachian  tubes ;  the  third  branch, 
to  the  abductor  of  this  orifice  (tensor  palati  muscle).  The  glosso- 
pharyngeus  supplies  the  stylopharyngeus  muscle,  the  superior 
and  middle  constrictors,  and  the  mucous  membrane.  The  vaf^us 
furnishes,  in  addition  to  the  fibres  for  tlie  levator  (Arnold,  AVol- 
fert),  two  twigs  which  connect  with  those  from  the  accessfuy 
nerve  of  Willis  (according  to  Hyrtl  and  Riidinger,  from  the  glosso- 
pharyngeus),  and  pass  to  the  upper  and  middle  constrictor 
muscles  and  to  the  mucous  membrane.  Its  superior  laryngeal 
aerve  supplies  the  lower  constrictor.      Fibres  from  the  s^^mpa- 
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thetic  roniK^t  with  the  pharyngeal  branches  of  the  glossopha* 
ryngeurj  and  vagus. 

7%e  Individtuil  Parts. 

The  naso-pJiarynffeal  space  has  somewhat  the  configuration 
of  a  cubfi  vvitli  strongly  rounded  comers  in  part.  It  may  also  be 
com  pan 'd,  on  account  of  the  peculiar  bend  of  its  roof,  the  steep 
dr*H(M'nt  of  its  anterior  and  widely-open  wall,  to  the  windsail  of  a 
HU^duntr  (UyTt\)j  to  a  prompter's  box,  or  to  the  roof  of  some  old- 
style  coach.  Its  average  depth  is  two  centimetres  (four-fifths 
of  an  indij,  its  bn^adth  between  the  fossae  of  Rosenmueller  three 
and  a  half  (one  and  two-fifths  inches),  and  between  the  projections 
of  tlir?  Eustachian  tube  two  (four-fifths  of  an  inch),  and  its  height 
is  always  more  than  two  centimetres. 

Its  roof,  tlie  pharyngeal  vault,  the  fornix^  which  is  concave 
inf('iior]y  in  a  lionzontal  direction,  includes  the  upper  and  (to 
a  <;r('at  (extent)  tlie  posterior  wall.  No  distinct  demarcation 
b<*tw«»(ii  tlicso  two  walls  is  perceptible  on  the  interior  surface; 
tli<*y  round  off  into  one  another  in  a  shallow  arch-shaped  con- 
tinuation. The  ])hary?if/eal  tonsil  is  found  here  at  the  roof  of 
tin*  ])liaiyiix.  The  cytogenetic,  richly  follicular  layer  which, 
witliout  int(*rniption,  covers  the  vault  and  a  great  portion  of  the 
lateral  wall  (i<M"essns,  projection  of  tube),  and  which  composes  the 
Ktronia  of  tin*  mucous  membrane,  is,  as  a  rule, more  considerably 
(l('vrIo))(  d  at  this  ])lace,  and  elevated  into  a  thick  cushion  which 
may  reach  tli(»  thickness  of  six  millimetres  (one-quarter  of  an 
inch)  or  nion*.  Its  composition  and  form  can  be  positively 
(lct(^rniiii<*(l  only  ujKjn  fully  normal  subjects.  The  origin  of  many 
(liirciciit  views  as  to  its  construction  is  evidently  dependent  upon 
tiir  ein])lovinent  of  ])athological  material. 

TJK'  (lividiiiLc-liiie  l)etween  tli(*  normal  pharyngeal  tonsil  and 
tiie  colli imioiis  surface  of  mi^w  mucous  membrane  is  distinctl}' re- 
coirni/able  mitcrioi'ly  (from  the  u])])(»i'  ciirumference  of  the  choan«'e 
|))osterior  nai'es])  and  ])ost(»riorly  (towai'ds  the  u])])er  ))order 
of  tile  arch  of  t lie  atlas).  TIk*  tonsil  is  elevated  above  the  mucous 
membrane.  J^elow  its  ])osterior  terminaticm  tliere  remains  a 
stri])e  of  mucous  meml)rane  about  <  ^itimetre  (two-fifths  of 
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an  inch)  in  height,  corresponding  to  the  position  of  the  anterior 
arch  of  the  atlas,  which  might  be  designtited  as  the  posterior 
tc€ill^  in  contradistinction  to  the  roof.  It  is  divided,  l3y  narrow  or 
wider  fissures,  laeunw^  whicli  sink  into  its  Biibstancc  from  one- 
thli'd  to  onedialf  and  more  of  its  entire  tliicknesa,  into  ]>rojeetioiis, 
crests,  and  ledges  of  varjing  height  and  breadth,  which  rnn  either 
in  a  strictly  horizontal  direction,  or  converge  somewhat  posteriorly, 
seldom  anteriorly.  The  number  and  arrangement,  as  well  as 
the  height  and  breadth  of  the  prominences  vary.  The  lateral 
crests  are  often  much  less  high  than  those  in  the  centre ; 
and  those  lying  on  the  outside  border  are  separated  l>y  a  speci- 
ally deep  indentation  from  tlie  upper  portion  of  the  lateral  walls. 
The  crests  frequently  diminish  in  height  towards  the  front  and 
the  rear.  Among  other  configurations  it  may  acquire  a  ftattish 
eemi-glohular  appeai-ance,  winch  makes  still  more  promint^Tit  its 
resemblance  to  the  palatine  tonsils,  a  resemblance  chieliy  founded 
on  its  histological  composition. 

This  typical  longitudinal  fissnring,  wliicli  is  already  very  dis- 
tinctly imprinted  upon  the  pharyngeal  tonssil  of  tin*  new-born 
babe,  though  only  one  millimetre  (one  twpnty-tifth  of  an  inch) 
in  thickness,  may  still  be  recognized  in  various  appan^ntly  de- 
viating forms  which  appear,  sometimes  undt^r  normal  conditions 
(delicate  or  irregular  fonnatirm  of  the  ridges  and  spaces  in  the 
development  of  the  organ  during  the  first  jrears  of  \iiy^\  stune- 
times  associated  with  or  in  consequence  of  tlie  diseases  which  so 
often  occur  in  this  region  ((^specially  tmuefartion  and  hyper- 
trophy, total  and  partial  adh<*sions,  atrojihy  and  obliteration  of 
the  ridges).  Such  modified  forms  (set^  fartlier  on)  come  under 
obsen'ation  in  adults  more  frequently  than  do  entirely  normal 
forms.  They  present  a  tolerably  unifr>rm  surfacp,  or  (and  more 
frequently)  a  remnant  of  the  longitudinal  fissuring  in  inft^mqited 
dits  or  perforations,  or  even  a  spongp-like  perforated  surrace. 

F.  J-  G.  Mayer  describes  as  the  phtiryng(*al  bursa  (bursa  yiha- 
ryngeaj  a  pouch-like  depression  in  the  ]>osterior  portion  of  the 
tonsil.  Yon  Lnschka  explains  it  as  a  remnant  of  the  caniil  wliich 
is  produced  in  the  formation  of  the  cerel^ral  appendix  [glandular 
lolje  of  the  pituitary  body. — Tr.]  by  a  constriction  of  the  pri* 
inordial  pharyngeal  wall  (Rathke).     Several  large  cysts  at  this 
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place  (Czermak,  von  Troeltsch)  have  been  described  in  the  medical 

literature  of  this  region.  The  pouch  is  not  constant,  as  has  also 
been  remarked  by  von  Liischka.  Similar  depressions  likewise 
occur  at  other  places  in  the  tonsil, 

Landzert  discovered  within  the  sphenoid  bone  of  the  new-born 
child  a  canal  ending  blindly  downwai^dSj  which  he  regards  as  a 
remnant  of  the  commiinication  just  mentioned  between  the 
cranial  and  pharyngeal  cavities,  and  which  may  give  occasion  to 
prolapse  of  the  pituitary  gland  in  dropsy  of  the  ventricle. 

On  the  lateral  wall  posteriorly  are  the  fossa  of  Rosenmnellerj 
the  cushion  or  projection  of  tlie  Eustachian  tube,  and  its  orifice. 
The  projection  is  composed  essentially  of  a  strip  of  cartilage 
which  passes  obliquely  forwards,  inwaixls,  and  downwards  from 
the  tip  of  the  temporal  bone,  increasing  considerably  in  height 
and  breadth  as  it  does  so.  It  is  in  part  adherent  to  the  fibrous 
cartilage  at  the  base  of  the  skull,  and  is  bent,  gutter-like,  out- 
wards and  forwards  in  its  entire  course,  constituting  the  median 
walh  The  concavity  of  this  cartilage  is  clothed  with  a  mucous 
membrane  which  leaves  itj  at  its  lower  border  as  well  as  at  the 
upper  end  where  it  is  rolled  over,  to  form  the  lateral  wall,  which 
Ilea  liglitly  against  the  middl*^  wall,  when  in  repose.  This  lateral 
wall,  otherwise  movable  in  its  entire  extent^  and  ivhich  can  be 
abducted  from  the  middle  wall  by  the  tensorrauscle  of  the  palate, 
is,  at  the  pharyngeal  extremity  of  the  tube,  tensely  attached  to  the 
pterygoid  process  of  the  sphenoid  bone,  and  is  reflected  back  to 
a  certain  degree  like  a  curtain,  constituting  the  anterior  lip  of  the 
tube.  The  strip  of  cartilage,  on  the  contrary,  projects  obliquely 
into  the  naso-plmryngeal  space,  increasing  in  height  and  breadth, 
and  composing  the  fiihal  prominence ;  it  also  forms  the  posterior 
lip,  and,  by  bending  in  a  direction  upwards  and  forwards  at  the 
same  time,  forms  the  upper  border  of  the  orifice  of  the  tube.  This 
oriRce  is  funnel-shaped,  being  oval,  with  a  slight  upward  arching 
of  its  lower  border,  caused  by  the  belly  of  the  Levator  muscle 
of  the  palate  ;  it  is  directed  forwards  and  inwards  in  corre- 
Bpondence  with  the  course  of  the  canal  of  the  tube,  measuring 
seven  to  nine  millimetres  (twenty-seven  hundreths  to  thirt3"-five 
hundredths  of  an  inch)  in  height,  and  four  to  six  millimetres  (fif- 
teen hundredths  to  twenty-three  hundredths  of  an  inch)  in  breadth. 
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Between  tlie  prominent  tubal  projection  and  the  poaterior 
wall,  a  triangular  depression  is  left,  the  fossa  of  Rosenuuieller, 
recessns  pharyngis,  covered  with  a  layer  of  cytogenetic  tissue. 
Its  surface  is  often  of  very  iiT«>gaIar  conformation  from  swelling 
and  adiiesions  ;  otherwise  it  is  smooth. 

Instead  of  an  anterior  wall  there  are  the  wide  oval  posterior 
nasal  orifices,  the  choancBj  separated  by  the  vomer,  and  bounded 
externally  and  inferiorly  by  the  wing-shaped  pixjcesses  of  the 
sphenoid  bone,  and  the  horizontal  portion  of  the  palate  bone. 

An  inferior  wall  is  temporarily  formed  by  the  soft  palate 
during  swallowing  and  speaking. 

The  relations  presented  by  the  lower  pTiarynm  are  very  sim- 
ple. li'& posterior  'wall  extends  along  the  anterior  surface  of  the 
cervical  vertebrse  from  the  second  to  the  sixtk  The  anterior 
wall  is  defective  above,  and  corresponds  to  the  isthnnis  fau- 
cium  ;  otherwise?,  it  is  formed  in  the  middle  by  the  posterior  sur* 
fac^  of  the  larynx,  and  laterally  by  the  pharynga-laryngeal  or 
pyriform  sinuses,  fossae  naviculares.  Its  transverse  diameter 
considerably  exceeds  the  antero-posterior  diameter.  The  latter 
decreases  very  rapidly  in  the  lower  portion,  with  simultaneous 
diminution  of  the  transverse  diameter,  so  tliat,  in  a  condition  of 
repose,  only  a  slit-like  lumen  exists,  there  being  a  complete  ap- 
proximation of  the  anterior  and  posterior  walls  in  the  region  of 
the  cricoid  cartilage  (von  Luschka,  von  Brnns,  Bniune). 

Von  Luachka  recommends  for  dissection  in  private,  that  the  floor  of  the  mouth 
should  be  loosened  in  ita  circumference,  and  the  hard  palate  he  remoYed,  after  dia- 
&rticuiatioa  of  the  lower  jaw^  so  as  to  permit  of  an  inspection  of  the  naso-pharyn- 
geal  cavity.  In  thoae  coses  in  which  the  cranial  cavitj  is  opened,  I  recommend  a 
transverse  opening  to  be  made  in  the  posterior  portion  of  the  crista  galli  with  the 
diiaGlf  and  then  a  portion  to  be  sawn  out  upon  both  sides  in  a  sH^litly  convex 
afch  which  shall  include  the  extremity  of  the  petrous  portion  of  the  teni* 
poral  bone,  and  eitend  as  far  aa  the  anterior  border  of  the  fommen  magnum. 
The  preparation  includes  the  entire  naso-pharyngeal  space,  and  the  jiopterior  por- 
tion of  the  nasal  and  superior  maxiUary  cavities.  Any  disfigurement  of  the  corpse 
ifl  tboa  avoided. 


PaTticipation  in  Respiralionj  in  Deglutition^  and  in  S^peech. 
The  naso-pliaryngeal  space  is  an  important  part  of  the  i"eBpi- 
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ratory  tract,  for  breathing  normally  takes  place  principally 
through  it  and  the  nose.  The  nursling  is  exclusively  confined  to 
this  method  of  breathing  during  the  act  of  nursing  (Kussmaul) 
as  he  also  is  in  sleep.  In  increased  inspiration  through  the 
nose  (snuffing),  and  when  breathing  is  practised  exclusively 
through  the  nose,  even  while  the  mouth  is  open,  the  soft  palate 
falls. 

The  lower  pharynx  is  subservient  to  respiration  only  in  its 
upper  half.  Coincident  participation  of  the  upper  and  lower 
portions  takes  place  in  the  act  of  deglutition.  The  bolus,  having 
reached  the  lower  pharynx,  is  forced  into  the  oesophagus  by  the 
combined  constricting  and  elevating  action  of  the  constrictor 
muscles,  while  the  elevation  of  the  base  of  the  tongue,  and  the 
approximation  of  the  arches  of  the  palate  in  front,  and  the  soft 
palate  above,  effect  a  closure  in  these  directions.  A  separation  of 
the  lower  pharynx  from  the  naso-pharyngeal  space  takes  place 
in  the  formation  of  almost  all  vocal  sounds,  and  in  every  move- 
ment of  deglutition,  whether  this  takes  place  through  some 
intiuence  acting  from  below  (ingesta)  or  through  one  acting 
from  above  (nasal  douche.  Eustachian  catheter).  The  soft 
palate,  under  these  circumstances,  always  assumes  a  nearly  hor- 
izontal position,  the  uvula  remaining  with  its  tip  directed  down- 
wards, so  that  a  bend  or  angle  is  formed  between  the  two.  The 
closure  is  completed  by  a  horizontal  ridge  which  is  formed  on 
the  posterior  wall  of  the  pharynx  in  the  region  of  the  anterior 
arch  of  the  atlas,  by  the  dragging  forward  of  this  portion  by  the 
action  of  the  superior  constrictor  muscle  (Passavant). 

In  forced  deglutition  (movements  of  gagging)  there  is  a  very 
considerable  constriction  of  the  lower  pharynx,  and  sometimes  a 
very  great  elevation  of  the  soft  palate.  In  vomiting,  solid  and 
fluid  substances  frequently  get  into  the  naso-pharyngeal  sy^ace; 
and  ill  rare  cases  I  have  s<Mqi  them  gain  tlie  cavity  of  the  osseous 
middle  ear,  having  passed  up  through  the  Eustachian  tube. 

A  hve  cominuiiicatioii  betwHMi  the  lower  ])harynx  and  naso- 
pharyngeal S])ace  takes  place  only  in  uttering  the  nasal,  and  the 
oro-nasal  sounds  (Kraeuti^r).  With  these  sounds  only  do  import- 
ant vibrations  of  air  in  the  nose  and  naso-pliaryng(^al  space  occur 
in  the  production  of  speech.      In  the  enunciation  of  all  other 
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sounds  tlie  naso-pbaryngeal  space  is  closed  below  in  tlie  usual 
manner  (Passavant), 

The  upper  portion  of  the  lower  pharynx,  above  the  entrance 
into  the  larynx,  has  been  designated  by  Merkel  as  the  ''receiv- 
ing tube"  (Pangrohr),  the  function  of  which  is  to  take  up  the 
sonorous  current  of  air  escaping  from  the  laryux  before  it  un- 
dergoes further  modilications, 

Melations  to  the  Ear. 

Tlie  fluctuations  in  the  pressure  of  air  occurring  from  various 
causes  in  the  naso- pharyngeal  space  are  propu^cated  to  the 
column  of  air  inclosed  in  the  cavity  of  the  middle  ear,  when 
these  tluctuatious  are  strong  enough  to  overcome  tlie  retnistance 
of  the  walla  of  the  Eustachian  tube,  which  are  usually  in  light 
approximation,  or  when  an  act  of  swallowing  takes  jilace  acci- 
dentally or  purposely,  by  which  the  calibre  of  the  tube  is  rendered 
patulous.  The  tensor  muscle  of  the  palate  dilates  the  tube  by 
abducting  its  lateral  membranous  wall  from  its  median,  cartila- 
ginons,  immovable  wall.  Tlie  levator  muscle  lifts  the  Hoar  of 
the  canal  and  helps  to  give  the  calibre  a  circular  form  ;  onlj^  tlie 
pharyngeal  orifice,  which  is  otherwise  in  a  fixed  position,  under- 
goes a  constriction  by  the  ridge-like  elevation  of  the  lower  and 
movable  border. 

The  occasional  wide  patulousness  of  the  Eustachian  tube  is 
necessary  in  order  to  prevent  the  existence  of  a  different  atmo- 
Bpheric  pressure  in  the  cavity  of  the  tympanum  from  that  of  the 
external  air,  etc.  Impediment  or  abolition  of  this  function  of 
the  Eustachian  tube  (closure  from  swelling,  or  accumulation  of 
secretion,  insufEciency  of  the  muscles)  produces  primarily  me- 
chanical disturbances  (rarefaction  of  the  air,  sinking  in  and  in- 
creased tension  of  the  tympanic  membrane  and  the  chain  of  aural 
bones,  and,  with  this  impairment  of  hearing,  subjective  mani- 
festations of  sound),  and  consecutively  anatomical  alterations 
(hyperaBmia,  dropsy  and  swelling  ex  taciio)  in  the  cavity  of  the 
tympanum. 

Considerable  variations  of  atmospheric  pressure  take  place 
here,  especially  through  involuntary  or  mtentional  exaggerated 
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respiratory  movementSj  especially  in  gaping,  coughiog,  sneezing, 
and  nose -blowing,  in  the  active  performance  of  tlie  experiment 
of  Valsalva  (strong  expiration  with  closure  of  nose  and  mouth), 
^  and  in  the  passive  performance  of  the  same  act  as  suggested  by 
the  author,  as  useful  under  certain  conditions,  especially  in  the 
case  of  children  (forced  blowing  through  a  tube  which  is  inserted 
air-tight  into  one  nasal  orifice,  wMle  the  other  is  kept  closed). 
A  sudden  condensation  of  the  air  in  the  naso -pharyngeal  cavity 
takes  place,  furthermore,  in  the  escape  of  gases  fi'oni  the  stomach. 
The  air  then  not  infrequently  passes  into  the  middle  ear  (with 
pain  ill  infiamniatory  conditions  of  the  tympanic  membrane).  In 
Politzer's  procedure  the  act  of  swallowing  is  utilized  with  ad  van- 
tage  to  drive  air  into  the  middle  ear,  it  being  forced  into  the 
naso-pharyngeal  space  from  an  elastic  bag,  the  nozzle  of  which 
is  inserted  into  the  nostril. 

Finally,  variations  of  atmospheric  pressure  in  the  naso-pharyn- 
geal space  are  produced  by  contractions  of  the  soft  palate,  similar 
in  effect  to  the  to  and  fro  movements  of  a  pair  of  bellows.  These 
variations  are  slight  when  the  nose  is  patulous,  but  they  may 
become  of  more  importance  if  the  nasal  passages  are  closed, 
whether  voluntarily  cotni7ressed,  or  occluded  with  secretions, 
polypi,  etc.  As  the  soft  palate  springs  upwards  the  fluctua- 
tion is  positive,  and  as  it  relaxes  downwards  it  is  negative. 
Both  alterations  of  pressure  are  propagated  along  the  simulta- 
neously opened  Eustachian  tubes  into  the  cavity  of  the  tym- 
panum, and  may  produce  coiTespoiiding  nianometric  movements 
of  the  tympanic  membrane,  recognizable  thi'ough  an  aural 
speculum. 

Such  fluctuations  of  atmospheric  pressure  are  frequently 
utilized  by  surgeons,  diagnostically  and  therapeutically,  espe- 
cially by  means  of  Politzer  s  method.  They  may,  however,  also 
exert  an  injurious  influence  on  the  ear.  The  unintentional  Val- 
salva experiment  which  people  undertake  when  blowing  the  nose 
forcibly  while  tjie  nostrils  are  blocked  (empliyseniatous  patients 
with  bronchial  and  nasal  catarrh),  may  produce  relaxation  of  the 
tympanic  membrane  by  frequent  repetition  of  the  distention. 
Further,  when  the  nostrils  are  occluded,  tlie  air  in  the  middle 
ear  becomes  rarefied  by  each  act  of  swallowing ;  and  in  this  way 
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a  purely  meclianical  deafness  may  be  produced  in  an  otberwise 
healthy  ear  (Lucae), 

It  may  also  he  nientioned  that  in  hanging  (Ecker)  tlie  base  of 
the  tongue  is  pressed  so  high  upwards  by  tlie  cord,  that  tlie  soft 
palate  is  forced  up  against  the  cltoanae,  occluding  them.  The 
Budden  increase  of  pressure  thus  produced  is  so  extensive  under 
some  circumstances,  that  it  njay  extend  into  the  cavitj^  of  the 
tympanum  by  separation  of  the  walls  of  the  Eustachian  tube, 
and  thus  produce  rupture  of  the  membrane  of  the  tyrapanuni,  as 
in  a  case  reported  b}^  Ogston,  (Zaufal  explains  the  ru]>ture  by 
condensntion  of  air  in  the  tympanum,  consequent  upon  compres- 
Bion  of  the  orifice  of  the  tube.) 
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Symptoms. 

Alterations  of  Respiration  and  of  Speech. 

In  some  of  the  diseases  of  the  naso-phaiyngeal  space,  obstruc- 
tion, or  even  complete  arrest  of  breathing  through  the  nose 
occurs  ;  this  is  the  case,  for  instance,  in  very  extensive  increase 
in  volume  of  the  parts  (especially  the  pharyngeal  tonsil),  or,  in 
slighter  gmdes,  by  occlusion  of  the  remaining  portion  of  the 
calibre  by  secretion;  it  also  occui-s  when  new  formations  exist 
which  acquire  very  great  bulk,  or  at  least  occlude  the  posterior 
nares.  Breathing  then  takes  place  in  great  part,  or  exclusively, 
by  the  mouth.  In  consequence  of  long  continuance  of  this  con- 
dition of  things,  the  expression  of  the  face  becomes  altered  in  a 
characteristic  manner. 

Breatliing  through  the  lower  pharynx  may  be  impeded 
(dys])iKra)  by  extensive  phlegmonous  swelling  of  the  mucous 
membniiie,  by  retro-pharyngeal  abscesses,  and  by  tumors  pro- 
jecting into  the  cavit}^.  Suffocative  paroxysms  occur  in  case  of 
pressuiv  uj^on  the  larynx,  and  from  the  penetration  of  pus  into 
the  larynx. 

Tlit^  same  causes  which  impede  respiration  through  the  nose 
pro(lu(^o  a  modification  of  speech.  Speech  becomes  toneless  on 
arcouiit  of  diminished  or  ab(^lish(Hl  resc^nanreof  tli»»  u]^per  cavity, 
and  tlie  nasal  sounds  are  <'nunciati'd  only  with  dillirult}'  or  not 
at  all,  constitutinii:  sjii^akiiiir  willcut  \\w  iioso. 

Ltirir*'  tumors  in  tlio  lowt^r  i>harvii\'  uiiorMd  iii'owtlis,  abscesses, 
extensive  swrlliiiLi:^  may  ]iroduce  imi>orranr  alleM'atioiis  in  s])t^roli. 
The  voice  sounds  as  rliouirh  the  ixitii^nr  had  a  larirt*  bolus  or  a 
lump  (O.  Webor^i  stickimr  in  his  throat.  Speech  may  even  be  in 
entire  abevance  in  this  mai: 
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Mot&r  Bisturbanees. 

Difficolty  in  swallowing  is  frequent  in  diseases  of  the  lower 
pharynx  ;  less  frequent  in  diseases  of  the  naso-pharyngeal  space. 
It  is  dependent  npon  various  affections  of  the  mucous  membrane 
(swelling,  hypertrophy  and  atrophy,  ulceration)  and  of  tlie  mus- 
cular tissue  (fatty  degenemtionj  purulent  infiltrntiun,  the 
presence  of  living  trichinae,  local  or  central  [medulla  oblongata] 
pareses),  and  on  the  presence  of  tumors  of  all  sorts,  which  nar- 
row the  passage  for  the  ingesta,  and  limit  its  capacity  to  the 
deglutition  of  fluids,  or  render  swallowing  altogether  inipostsible. 
In  rare  cases  exostoses  of  the  bodies  of  the  vertebrae,  phleboliths 
in  varicose  veins  on  the  posterior  wall  (von  Luschka),  may  impede 
the  act  of  swallowing. 

Impaired  movement  of  the  head,  holding  the  head  stiff, 
occurs  in  cases  of  pharyngeal  abscesses,  especially  such  as  origi- 
nate in  disease  of  the  vertebrie  (re tro- pharyngeal  abscess),  in 
severe  phlegmons,  and  in  some  morbid  growths. 

IfanJfesiaiians  Dependcfit  on  Anomalies  of  Secretion. 

Quite  a  number  of  symptoms  occur  in  connection  with  in- 
creased^ altered,  or  diminished  secretion. 

The  mucus  secreted  in  the  cavities  often  acquires  ^^reat  vis- 
cidity, and  even  a  leathery  consistence.  Crusts,  scabs,  desiccated 
mucus  and  pus  are  encountered  only  in  the  naso-pliaryngeal 
space,  as  a  rule  ;  and  then  only  when,  through  nasal  defects, 
occasion  is  given  to  a  more  extended  and  often  immediate  influ- 
ence of  the  atmosplieric  air.  Tlie  copious  presence  of  tenacious 
mucus  gives  the  patient  occasion,  mostly  in  the  morniugs,  for 
frequent  hawking  (lower  pharynx)  and  movements  of  ga^rging 
(lower  pharynx  and  naso-pharyngeal  space),  which  may  excite 
nausea  and  even  vomiting. 

Intermixture  of  fresh  or  altered  blood  with  th**  mucus  occurs 
frequenlly^much  oftener  without  ulceration  than  with  it. 

.  foul  odor  of  the  air  expired  through  the  nose  sometimes 

•s  from  decomposed,  ichorous,  or  fetid  pus  secreted  in  the 

tryngeal  space  (in  ulcerations,  etc.),  or  in  the  middle 
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ear  (so,  among  others,  in  a  case  of  Schwartze's  there  was  a  smell 
and  taste  like  that  of  rotten  egg,  long  continued,  on  injections 
into  a  wound  made  in  trephining  the  mastoid  process). 

Ruelile  and  von  Troeltsch,  with  justice,  ascribe  an  injurious 
influence  upon  the  stomach  to  the  great  quantity  of  secretion 
which  flows  down  into  it. 

The  masses  which  are  encountered  in  these  cavities,  or  are 
discharged  from  them,  are  not  always  secreted  at  the  points 
where  they  are  found.  The  mucus  or  pus  accumulated  in  the 
nasopharyngeal  space,  or  gliding  down  the  pharyngeal  walls, 
may  come  from  the  posterior  portions  of  the  nasal  passages  or 
from  the  middle  ear.  If  there  is  a  profuse  secretion  in  the  mid- 
dle ear,  and  the  Eustachian  tube  is  patulous,  the  secretion  flows 
down  through  the  tube — in  great  part  even  when  there  is  per- 
foration of  the  tympanic  membrane.  Clumps  of  cheesy,  coagu- 
lated pus  also  pass  in  this  way  from  the  cavity  of  the  ear,  on 
powerful  syringing  of  the  outer  ear.  These  may  form  complete 
cholesteatomatous  masses  in  consequence  of  desquamative  inflam- 
mation of  the  mucous  membrane  (cholesteatoma  of  the  petrous 
bone,  of  authors)  ;  and  in  cases  observed  by  the  author,  such 
masses  were  removed  through  the  Eustachian  tube  by  gargling. 
Finally,  in  epistaxis,  in  hemorrhage  in  the  tympanum,  and  in 
fractures  at  the  base  of  the  skull,  blood  may  flow  into  the  naso- 
pharyngeal space  in  varying  quantity. 

Suhjectide  Sensations, 

A  sensation  of  dryness,  associated  also  with  a  sense  of  tension, 
occurs  at  the  commencement  of  acute  catarrhs  and  inflammations, 
but  especially  in  atrophy  and  in  anaemia  of  the  mucous  membrane 
of  the  naso-])lKiryng*'al  space*  and  of  the  lower  pharynx  :  in  the 
former  locality,  also,  wlien  the  direct  accM^ss  of  air  is  facilitated 
l)y  extensive  nasal  defects,  and  in  the  lattiT,  when  respiration  is 
carried  on  tlirouiJ!:h  the  mouth  alon(\  in  consequi^nce  of  imperme- 
ability of  th(*  naso-pliaiyngeal  spact\  or  of  tli(^  nose. 

The  si^nsatiou  of  th(»  ])r<^S(Mice  of  a  foreign  body  exists  not 
only  during  its  sojourn  in  the  parts,  but  sometimes  also  con- 
tinues some  little  time  after  removal  of  the  offending  substance 
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or  its  passage  downwards,  in  consequence  of  slight  wounding 
of  the  mucous  membnine. 

In  the  lower  pharjux  such  irritations  are  left  by  fish-bones 
more  esi>eeially  ;  and  in  the  naso-})haryngeal  cavities,  by  tlie  use 
of  the  Kustachian  catheter  and  othtir  in.struments. 

Pains,  for  the  most  part  not  distinctly  localized,  occur  in 
phlegmonous  intlamniations,  but  are  infrequent  in  the  severer 
grades  of  catarrhs,  and  exist  in  some  cases  of  ulceration.  They 
are  increased  when  the  affected  parts  are  set  in  motion  by  the  act 
of  swallowing  (pharyngeal  orifice  of  the  Eustachian  tube,  wall  of 
the  lower  pharynx).  Many  persons  are  not  posted  concerning 
the  glossopliaryngeal  nerve  wliich  sn])i)liea  the  lower  pharynx 
and  the  (ramus  Jacobsonii)  tynqianic  cavity,  so  that  pains 
dependent  upon  a  pharyngeal  affection  may  be  refen^'d  to  the 
sound  ear,  and  contact  with  the  aural  sound,  and  cauterization 
of  the  exposed  tympanic  cavity  througli  a  d<*fect  hi  the  mem- 
brane of  the  tympanum  may  be  first  felt  in  the  lower  pliaryjix. 

Headache  is  often  complained  of  in  acute  catarrhal  and  intlam- 
matory  processes.  If  tlie  naso- pharyngeal  space  is  the  aflVeted 
port,  tlie  pain  is  usually  referred  to  the  baek  part  of  the  liead. 
Occipital  pains  are  also  frequent  in  many  cases  of  tumors  in  this 
cavity,  after  operations,  and  severe  medicinal  treatment,  and  also, 
again,  in  many  cases  of  chronic  catarrh.  \^on  Troeltsch  describes 
intense  and  also  unilateral  pains  in  chronic  retro-nasal  catarrh. 

Symptoms  referable  to  Adjacent  Organs, 

In  diseases  of  the  naso-phaiyngeal  space,  pains  in  the  ear 
occurring  in  deglutition,  indicate  participation  hi  the  disease  on 
the  part  of  the  pbaryngeal  orifice  of  the  Eustachian  tube,  or  even 
of  the  tube  itself.  Hardness  of  hearing,  subjective  sc^nsations  ai 
hearing,  a  sense  of  pressure  and  fulness  in  the  ear  and  In'ad,  are 
etty  caused  by  closure  of  the  tube  (rarefaction  of  the  air) ;  but 
also  often  caused  hy  extension  of  disimse  to  the  tymj^anic 
Hoarseness,  dyspurea,  and  apna^i  oeeur  on  the  extension 
larynx  of  many  pharyngeal  affections.  Particii)aung 
B  of  the  nose  may  occasion  manifestations  precisely  simi- 
those  produced  by  disease  of  the  nasoq>haryngeal  space :— 
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headaclie,  especially  in  the  forehead,  speech  without  use  of  the 
nose,  breatliiiig  through  the  mouth,  and  disturbances  due  to  the 
secretions  flowing  down  from  the  posterior  uares. 

General  Symptoms. 

Disturbance  of  the  geneml  health  occurs  in  many  catarrhal 
cases,  in  phlegmonous  inflammations,  in  croup  and  diphtheritis, 
and  after  severe  opemtions- 


Diagnosis. 

Inspection  of  the  Naso-pharyngeal  Camty  from  in  F^ront 

It  is  not  infrequently  practicable  to  obtain  a  view  of  the  naso- 
pharyngeal space  from  the  front ;  tlie  favorable  cases  being  those 
in  which  there  is  sufficient  breadtii  of  one  or  Ijotli  nasal  cavities, 
sliglit  development  of  the  turbinated  bones  or  their  absence;, 
atrophy  of  their  superjacent  tissues,  and  nasal  defects  of  con- 
siderable size.  Such  a  view  is  only  possible  without  artificial  aid 
in  cases  of  considerable  destruction  of  tissue.  It  is  usually 
necessary  to  dilate  the  nostril  with  a  snitable  instrument  (a  bi- 
valve ear-speculum,  a  dilator  regulated  by  a  sci^ew),  and  then  to 

illuminate  tlie  cavity  by  means  of  a  concave  reflector.  I 

ji 
In  favorable  cases  we  tlieii  see  either  a  vertical  strip  of  the    | 

posterior  wall ;  or,  in  addition,  the  mouth  of  the  Eustachian  \ 
tube  w^ith  its  jiroji^cting  cushion  ;  or  the  latter  only  (in  oblique 
directions  of  the  nasal  canal).  In  cases  of  defects  of  the  parts, 
proportionately  more  is  to  be  seen.  It  sometimes  happens  that 
the  posterior  surface  of  the  soft  palate  may  be  seen  during  move- 
ments of  deglutition,  rising  up  as  a  proji^cting  transverse  convex 
fold  or  cushion.  More  frequentl}*  the  movenumts  of  the  pos- 
terior wall  can  be  observed  during  deglutirion.  Wliatever  is 
seen  generally  appears  intensely  red  :  strongly  glistening  in  cer- 
tain places  (prominence  of  follicles),  or  diffusely  red.  The  part 
seen  is  often  too  snuill  in  i^xtent  to  be  of  service  in  fonnrnga 
judgment  from  direct  observation.     But  this  glimpse  of  the  pos- 
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terior  wall  suffices  to  lead  to  negative  conclusions  (for  example, 
as  to  the  absence  of  an  hypertrophy  of  the  pharyngeal  tonsil), 
fMeyer  and  Michel  describe  patlioU)gical  conditions  discovered  in 
this  way ;  and  a  case  of  very  extensive  defective  formation, 
which  rendered  the  entire  cavity  accessible  to  inspection,  is 
reported  by  Magnus,  and  similar  reports  have  been  made  by 
Meniere  and  Bidder. 

Portions  of  the  nasopharyngeal  space  can  also  be  seen  in 
cases  of  cleft  or  defect  of  the  hard  palate. 

Inspection  of  the  Naso-pharyngeal  Canity  from  Below, 

Mhinoscopy^  also  termed  pharj^ngoscopj^,  pennits  an  inspec- 
tion of  almost  all  portions  of  the  naso-pharyngeal  cavity.  A 
mirror  iutroduced  into  tlie  lower  pharynx  enables  us  to  illunii- 
nate  tlie  walls  of  tlie  cavity  and  to  inspect  tlieni.  Concerning  the 
minutiae  of  this  method  of  examination,  the  following  points 
only  will  be  referred  to.  Its  success  depends  principally  upon 
the  careful  prevention  of  retiex  movements  by  avoiding  idl  un- 
necessary contact  with  the  parts  (d^r^pre^^sing  the  anterior  two- 
thirds  of  the  tongue  only  ;  the  use  of  a  small  mirror  witli  a 
curved  stem  ;  the  pronunciation  of  a,  as  in  father,  when  the  mir- 
ror is  passed  through  the  isthmus),  and  by  securing  the  most 
favorable  position  of  tlie  uvula  (forcible  inspiration  through  tlie 
nose,  enunciation  of  nasal  sounds,  and  eventually  waiting  for 
the  temporary  or  continuous  fatigue  of  the  muscles,  the  mirror 
being  retained  in  the  proper  position).  Some  people  (with  wide 
pharynges,  the  victims  of  sypliiloi>hobia)  are  apparently  espt*- 
daily  created  for  rliinoscopy.  In  many  patients  the  obstacles  to 
its  employment  can  be  overcome.  In  isolated  cases  the  exam- 
ination cannot  be  made  by  the  most  experienced  manipulator. 
The  causes  of  failure  are  :  great  irritai>ilit3%  unfavorable  aoatom- 
ical  conformation,  and  certain  pathological  conditions  of  the 
parts. 

The  pharyngeal  mirror  affords  information  especially  con- 
feraing  the  amount  of  blood  in  tlie  parts,  the  condition  of  tlie 
secretions,  the  amount  of  swelling,  and  the  presence  of  morbid 
growths  and  of  ulcers*      Great  circumspection  is  requisite  in 
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reference  to  deciding  the  grade  of  existing  increase  of  volame  in 
the  j/arts,  and  especially  in  the  diagnosis  of  ulcers.  Swollen 
fttnicfiires  'the  projecting  lip  of  the  Eustachian  tube,  the  tonsils) 
alway«  apj^.-ar  massive  in  the  mirror.  A  tenacious  yellow  depo- 
sit of  mucus  is  readily  mistaken  for  an  ulcer,  especially  when  it 
j>rer*^fnts  the  same  appearance  in  repeated  observations,  despite 
th«;  fis<;  of  the  nasal  douche  and  the  like.  On  the  other  hand, 
ulcers  are  often  concealed  beneath  tenacious  secretions,  so  tliat 
thf-y  may  e-ven  remain  unrecognized  in  the  dead  body,  if  careful 
cle-ansing  of  the  jjarts  is  neglected. 

InHpection  of  the  Lower  Pharynx. 

Only  one  spot  on  the  posterior  wall  of  the  lower  pharynx, 
correspr^riding  to  the  second  and  third  cervical  vertebrae,  can  be 
H(M*n  by  (linnet  inspection.  Many  patients  (even  children)  know 
lir)w  to  op(»n  the  moutli  wide  enough  and  keep  the  tongue  within 
it  (hit  (•iK)ugh,  to  Hinder  the  parts  mentioned  readily  visible.  In 
most  cjises  it  is  n<*cessary  to  press  tlie  tongue  down  with  the 
forclin;^*'!-,  or  with  a  spatula  or  spoon-handle  (but  only  its 
uril<*ii()i-  two-thirds,  to  avoid  arousing  reflex  movements).  The 
einplr)yMi(»!it  of  dilating  instruments  is  limited  to  operations.  In 
snyiii;::  (Ui  tlm  soft  ])alat(5  is  raised  ;  in  saying  eh  it  is  raised  still 
farther,  but  the  tongue  is  elevated  at  the  same  time.  Diffuse 
(l.'iy light  is  sulHcjent,  as  a  ruh»,  for  illumination.  Artificial 
ilhuninafion  is  to  be?  (im])loy(Hl  with  care  (on  account  of  the 
sharp  projrcMori  of  the  follicles  from  shadows,  etc.).  The  deeper 
])orli()iis  of  tli(5  ])()st(^ri()r  ])haryng(ial  wall  and  the  pyriform 
sinuses  niny  be;  brought  into  vi<*w  with  the  hiryngoscopic  mirror, 
introduced  in  th(3  usual  nuinner  with  the  tongue  protruded  and 
fixed. 

/'Irphu'tt/ ion    irif/i   iltv  Xonud  (tn<l  the   Finf/cr. 

Tile  mtso  p/Ktrf/n(j(  iff  cffri///  run  l>e  readied  in  almost  all  its 
])ai'ts  by  means  of  sloul,  sh\-rmlil,  or  eather(-r-shap(Ml  sounds, 
introdnred  lliroui;li  ihe  n(>se,  or  by  sounds  with  a  longer  and 
greater  dei!:ree  of  curvature,  introductnl  through  the  mouth  and 
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up  behind  the  soft  palate.  Only  gross  alterations  (larger 
morbid  growths,  etc)  may  be  discovered  in  this  way,  and  then 
only  in  an  incomplete  manner. 

More  success  attends  the  exploration  of  the  parts  with  the 
linger  passed  into  the  pharynx.  Tlie  forefinger  of  one  hand 
(the  other  hand  gmsping  the  patient's  head  from  behind)  is 
carried  to  the  posterior  wall  of  the  pluirynx,  passed  between  tliis 
wall  and  the  soft  palate,  pressed  forcibly  througli  witli  its  pal- 
mar surface  forwards,  and  carried  farther  upwards  at  the 
same  time.  We  are  enabled,  without  changing  the  band,  to 
reach  the  jiosterior  surface  of  the  soft  palate,  the  vomer  and  the 
posterior  nares  with  the  turbinated  bones,  the  roof  and  the 
lateral  walls  with  the  orifice  of  the  Eustacliian  tube,  and  the 
recessus  pharyngis  (fossa  of  Rosenmueller).  Bleeding  is  readily 
excited  by  this  examination,  though  the  hemorrliage  is  sliglit  in 
a  normal  condition  of  the  parts,  Sometimes  nausea  is  produced, 
and  even  vomiting  ;  and  in  some  cases  headache  remains  after 
the  examination.  No  matter  how  rapidly  and  expertly  it  is 
performed,  it  is  still  very  unpleasant  for  the  ])atient,  especially 
for  delicate  and  feeble  individuals  and  for  cliildren. 

In  this  way  we  can  only  learn  of  alterations  of  conformation 
and  volume — swelling  and  hypertrophy,  morbid  growths  of  not 
too  small  size  and  of  distinct  form.  Decei)tirm,  as  to  the  rela- 
tions of  size,  is  much  more  likely  to  occur  in  this  examination 
than  in  an  examination  with  the  mirror. 

Digital  exploration  of  the  naso- pharyngeal  cavities  is  recom- 
mendabh*  in  geneml  only  for  tliose  cases  in  which  distinct  symp- 
toms (as  breathing  without  the  nose  when  that  organ  is  patulous) 
point  to  an  important  malady  localized  in  these  parts,  and  in 
which  rliinoscopy  is  not  practicable. 

The  j)Osterinr  wall  of  the  lower  27/i(trf/n.v  down  to  the  poste- 
rior surface  of  the  larynx,  w^ith  its  lateral  walls  and  tlie  pyri- 
lorm  sinuses,  can  be  felt  with  tlie  linger  and  the  sound.  In  this 
way  sw^dling,  tlnctuation,  the  prespiice  of  morl>id  gro%vths  and  of 
foreign  bodies,  may  be  detected.  The  result  of  the  examiaatit^n 
of  the  easily  accessible  lower  pharynx  and  the  palate  should  not 
l(^d  US  without  further  exploration  to  take  for  granted  a  similar 
condition  of  the  naso-pharyngeal  space.     The  latter  may  exhibit 
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an  entirely  different  condition  (among  other  things,  atrophy  of 
the  pliaryngeal  tonsil  with  hypertrophic  development  of  the  fol- 
licles on  the  posterior  wall). 


Treatment. 

Avoidance  of  Injurious  Influences. 

Some  diseases  of  the  naso-pharyngeal  cavities  and  the  lower 
pharynx  heal  spontaneously,  or  take  a  favorable  course,  when  it 
is  possible  to  set  aside  the  causal  influences — the  injurious  condi- 
tions which  have  caused  and  maintained  them.  In  reference  to 
the  lower  pharynx  the  points  principally  worthy  of  considera- 
tion are  overstraining  in  loud  talking,  smoking  and  drinking,  the 
habitual  use  of  very  hot  or  irritating  food  and  drink,  and  the 
breathing  of  an  atmosphere  charged  with  mechanical  or  chem- 
ical irritjuits.  The  last-named  substances  also  pass  the  naso- 
pliaryng<^al  s]>ace.  The  causes  of  the  frequent  venous  hyper- 
a?niias  h(M'e  found,  viz.,  diseases  of  the  heart  and  lungs,  are  to  be 
limited  in  their  action  by  suitable  management. 

External  Applications. 

Tlie  application  of  leeches,  the  employment  of  blisters,  in- 
unctions witli  ointments,  painting  with  iodine,  cataplasms,  moist 
warmtli,  and  ice-compresses,  are  of  some  little  value  in  affections 
of  the  lower  j^liarynx  only.  In  affections  of  the  naso-pharyn- 
geal cavities  they  are  useless. 

Removal  of  Secretions. 

It  is  important  to  nnuove  the  niass(»s  of  toiiacious  secretion, 
whiclu  ill  many  ]iati«'iits,  accuniulatt*  in  tlh^  naso-pliarviigeal 
ff])ac(\  or  coat  tln^  walls  of  {\w  ]>liaryiix.  Tlicir  pivs«^nce  is 
attrii(l(-(l  with  annoyiiiii;  syin])t()ins,  and  (licy  cnibarrass  rhe  lieal- 
ing  of  the  disease  of  (he  mucous  ineinhrane,  and  es])eciallv  tliat 
of  ulcers.  There  are  two  methods  by  which  the  secretions  may 
be  removed  from  these  cavities. 


TREATMENT   IN   GENERAL.  S|7 

Oargllnff, — ^This  consists  in  repeated  forcible  movemeBts  of 
deglutition  iinovements  of  gagging),  with  indifferent  liquids. 
These  are  if  possiblii  not  swallowed^  bnt  are  forced  up  again 
at  the  last  moment  of  tlie  act  of  deglutition.  In  this  way  con* 
siderable  contraction  of  tlie  pharynx  is  producedj  and  a  power- 
ful displacement  of  its  superficial  parts.  In  consequence  of  the 
pressure  to  which  thn  mucous  njembrane  is  subjected  on  the 
part  of  the  muscular  ai)i)aratus5  tiie  mucus  imbedded  in  its 
glands  is  pressed  out  like  the  contents  of  a  comedo  \  and,  in 
consequence  of  the  displacement,  the  adherent  \'iscid  secretion 
upon  tlie  surface  of  the  mucous  membrane  is  rubl>ed  off  (poste- 
rior surface  of  the  soft  palate,  walls  ol:  the  lower  jjharynx,  floor 
of  the  orifice  of  the  Eustachian  tube,  and  the  tube  itself). 

Von  Troeltsch  very  justly  extols  the  remedial  gymnastic  signi- 
fi«inre  of  systematic  practice  of  tliis  kindj  in  the  insufficipucy  of 
the  muscles  of  the  Eustachian  tube  (levator  and  tensor)  in  cases 
of  hypertrophy  of  the  mucous  membrane. 

By  means  of  the  nasal  douche,  and  by  injections  into  one 
nostril,  the  more  detachable  secretion  can  be  driven  frnm  the 
uaso-]>haryngeal  cavity  out  of  the  free  nostril,  and  the  adh(4"enfc 
mucus  may  likewise  be  loosened  and  removed  by  re])eated  efforts 
of  the  kind.  Concerning  the  naml  douche,  so  highly  recom- 
mended hy  Th.  Weber  in  the  treatrnent  of  these  parts,  I  have 
found  the  following  points  to  luAd  true  :  A  syplion-like  tube 
about  100  cm,  (one  yard  and  four  inches)  in  lengtli,  terminates 
in  an  olive-shaped  nozzle  of  horn,  etc.,  large  enough  to  occlude 
the  nostril  and  witli  a  central  aperture  not  more  than  thr*)e  mm. 
{\jV  ot  an  inch)  in  diameter.  This  is  connected  with  a  vessel  of 
the  capacity  of  half  a  litre ;  or,  still  better  (ordinaiy  irtigator 
apparatus),  the  tube  is  attached  near  the  bottom  of  such  a  ves- 
sel- The  nozzle  is  firmly  i)laced  in  the  nostril  and  the  vessel  is 
raised  above  the  liead,  wliich  must  be  strongly  bent  forwards 
(chin  in  contact  with  breast).  The  liquid  (used  blood  warm  and 
also  cooler — 86^  and  later  7T  Pahr,)  runs  under  slight  pressure 
through  one  nostril  into  the  naso-pharyngeal  space,  and  out 
again  through  the  other  nostril.  It  is  necessary  to  maintain 
quiet  respiration  and  avoid  movements  of  deglutition.  A  valve- 
like closure  of   the  naso-pharyngeal  space  by  the  soft  palate, 


28      WENDT. — DISEASES   OF  THE  NASO-PHARYNGEAL  CAVITY. 

aroused  by  the  contact  of  the  fluid  from  above  (E.  H.  Weber), 
prevents  its  descent  into  tlie  lower  pharynx.  By  washing  the 
cavities  in  this  manner  under  moderate  pressure,  with  a  vertical 
direction  of  the  Eustachian  tubes,  we  avoid  the  frequently  re- 
ported penetration  of  the  fluid  into  the  tympanic  cavities  and 
the  frontal  sinuses. 

When  the  object  is  simply  to  remove  the  secretions,  a  weak 
solution  of  table-salt  will  suffice,  which  leaves  less  sensation  of 
a  cold  in  the  head  (swelling  of  the  epithelium)  than  does  ordi- 
nary water  (Th.  Weber).  It  is  often  desirable  to  supplement 
tliis  operation  by  gargling.  The  douche  should  be  used,  as  a 
rule,  once  or  twice  a  day,  seldom  more  frequently  ;  and  should 
be  continued  for  weeks  or  months,  with  occasional  intermis- 
sions, wlien  used  for  a  long  time.  In  special  chronic  cases,  with 
profuse  tenacious  secretions,  patients  are  obliged  indefinitely 
to  continue  the  habitual  use  of  this  cleansing  process,  which 
makes  "  the  head  feel  free,"  and  in  many  the  ear  also. 

lasjyiraiion  of  Fluid  through  the  Nose. 

By  snufHiiig,  by  rai)idly  repeated  inspirations  through  the 
nose,  fluids  may  be  drawn  into  the  naso-pharyngeal  space. 
We  may  *' drink  through  the  nose"  (Siegle).  This  procedure, 
undt'r  certain  circumstances,  is  a  very  useful  substitute  for 
the  nasal  douche,  especially  if  children  refuse  to  use  the 
douclu*  (which  does  not  often  hapj)en),  if  one  nasal  passage 
should  be  impervious,  or  if  the  use  of  the  douche  (in  rare  cases) 
])roduc('s  annoying  results,  such  as  pain  in  the  frontal  sinuses, 
irritation  of  the  conjunctiva,  or  entrance  of  fluid  into  the  cavity 
of  thi^  car  in  cases  of  considerable  hypertrophy  of  the  pharyn- 
geal tonsils. 

Injection  tlironirli  tlu^  n(^sc  may  W  employed  either  directly  — 
when  it  is  re([uire(l  for  the  removal  of  adlierent  secretion  or  ]^seu- 
do-menil>rane  from  tlie  naso-pliarynizeal  space — or  by  means  of  a 
]>liaryng'«'al  tube,  or  a  straiu'lit  or  bent  catlieter  j^erforated  at  its 
blind  extremity.  The  walls  of  tlie  cavities  maybe  washed  out 
on  all  sides  in  this  nianiu^r.  Injection  with  the  syrinirt^  n^adily 
permits  the  ])enetration  of  the  fluid  into  the  tympanic  cavities. 
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which  may  injure  a  healthy  ear,  though  it  may  be  of  service  to 
a  diseased  ear  (in  general  when  there  is  an  opening  in  the  mem- 
brana  tympani).  If  such  penetmtion  is  desired,  the  nasal  open- 
ings should  be  compressed  after  the  introduction  of  the  nozzle 
of  the  syringe  (Grubt^r  s  procedure). 

Injections  into  the  lower  i>harynx  are  made  almost  only  in 
cases  of  croup  and  diphtlieritis,  Guersant  recommends  for  this 
purpose  a  tube,  pliaryng>^al  canula,  one  end  of  whicli  is  formed 
like  the  handle  of  a  spoon,  bent,  and  ])erforated  with  numer- 
ous fine  apertures,  while  the  other  end  is  connected  by  flexible 
tubing  with  a  syringe  or  imgator. 

Thermie  Influences, 

\eTy  low  and  very  high  temperatures  are  not  at  all  well  borne 
by  the  mucous  membrane  of  tlie  naso-pharrngeal  space.  Tliat 
of  the  lower  pliarynx,  on  the  contrar3%  may  be  subjected  to  tlie 
influences  of  slowly-swallowed  bits  of  ice,  icecold  water,  and 
very  warm  drinks.  It  is  desirable,  where  practicable,  to  nriin- 
tain  the  fluid  in  contact  with  tlie  ]>haryngeal  walls  for  some 
time,  by  bending  the  hnad  backwards  and  keeping  the  month 
wide  open,  and  then  to  remove  it  again ;  and  to  repeat  this  pro- 
red lire,  the  pharyngeal  hath^  frequently. 

Medicated  Agenmes, 

Remedies  are  used  for  local  treatment  in  the  fluid  or  solid 
fonn,  as  powders  or  in  the  form  of  vapor.  Before  applying 
them,  it  is  often  necessary  to  free  the  affected  surface  of  the 
mucous  membrane  from  adherent  secretion  (nasal  douche,  gar* 
gles,  wiping  the  posterior  pharyngeal  wall  with  a  hair-pencil» 
or  with  a  wad  of  cotton  or  cliarpie). 

If  solutions  of  medicines  are  to  act  in  the  naso-pliaryngeal 
space,  a  small  quantity,  warmed^  should  be  allowed  to  pass 
through  by  means  of  the  naf^al  douche  or  the  pliarnngeal  iubf\ 
always  after  previous  cleansing  with  a  large  quantity  of  salt 
water.  The  number  of  medicaments  suitable  for  use  by  the 
nasal  douche  is  not  large,  oo  account  of  the  frequent  extraordi- 
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nary  irritability  of  the  nasal  passages  through  which  they  must 
pass.  Only  very  weak  solutions,  too,  can  be  employed  in  this 
manner  (see  farther  on). 

Gargles  are  preferred  for  the  lower  pharynx — Toedicated  gar- 
gles.  In  ordinary  gargling,  which  merely  consists  in  slight 
movements  of  the  soft  palate,  attended  with  a  characteristic 
noise,  very  few  points  come  in  contact  with  the  fluid,  and  then 
only  for  a  very  brief  period.  The  pharyngeal  hath  with  medi- 
cated solutions  is  of  more  utility.  So,  also,  is  a  procedure  sug- 
gested by  von  Sigmund,  to  force  the  medicament  which  has 
reached  the  pliarynx  back  again  without  any  accompanying 
movement  of  the  soft  palate.  The  method  of  Merkel,  pouring  a 
small  quantity  of  the  fluid  over  the  base  of  the  tongue,  acts  more 
upon  the  larynx  and  its  immediate  neighborhood.  In  this 
metliod,  remedies  are  to  be  avoided,  which,  accidentally  reach- 
ing the  stomach,  might  act  injuriously  upon  it. 

For  Inhalations^  the  lower  pharynx  is  a  suitable  locality,  in- 
asmiicli  as  it  is  very  readily  reached  by  vapors.  To  be  of  any 
utility,  tliese  vapors  must  be  used  frequently  and  long  at  a 
time.  Inlialations  are,  as  a  matter  of  course,  not  applicable 
to  the  naso-pharyngeal  cavity. 

Con(viitrated  solutions  and  strongly  irritant  or  caustic  fluids 
are  applit'd  to  the  pharyngeal  mucous  membrane  b}''  means  of  a 
brush  witli  a  long  stem.  The  naso-pharyngeal  space  may  be 
reaclu'd  anteriorly  through  the  nose  by  a  brusli,  which  is  to  be 
introduced  rapidly,  with  a  screw-like  motion.  The  nose  always 
receives  some  of  the  conttmts  of  the  brush.  The  naso-pharyngeal 
cavities  can  be  reached  from  below  by  means  of  bits  of  sponge 
fastened  to  properly  curved  stems  and  saturated  with  the  medi- 
catiHl  tluid.  The  parts  may  be  touched  with  more  or  less  facility, 
accoi'dinix  to  the  tolerance^  of  th(^  soft  palate. 

R.'incdiiil  ii.<i:('nts  an^  l^lown  into  tlu^  i^lunynx  in  a  ]>u7rrrized 
f<n'iii  by  moans  of  a  quill  or  a  suitable  tube,  tlie  diameter  of 
which  may  be  quit*-  larp\  Tliis  metliod  is  also  aj^plieable  to 
good  advantai;**  in  the  naso-pharyniK^al  space.  For  this  ]Mir])()S(3 
a  lapj;e  tube  of  hard  luhln^r  or  of  nn^tal,  bent  sonu^what  like  a 
catheKT,  is  introduced  rhrouirh  the  mouth  and  }>ush.'d  up  l)eliiud 
the  soft  palate  ;  or  a  thinner,  similarly  curved  or  a  straight  tube 
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is  mtrodnced  into  one  of  the  nasal  passages.  Tlie  powder  is 
driven  out  of  the  tube  by  blowing  with  the  mouth,  either  directly 
or  through  the  medium  of  tiexible  tubing,  or  by  pressure  upon  a 
rubber  bulb  attaehed  to  the  tube.  The  substances  used  most  be 
Tery  finely  powdered  and  i>e  mixed  with  sugar  and  gum  (see 
farther  on),  in  order  to  secnrt*  longer  contact  with  the  surface  of 
the  raucous  membi-ane.  Moistening  of  the  openings  of  the  tube 
must  be  avoided  as  much  as  possible, 

Lozenges^  pastilles,  bonbons,  etc.,  to  be  retained  a  long  Hme 
in  the  mouth,  or  to  be  slowly  chewed  and  swallowed,  come  into 
employment  occasionally  only  (see  pharyngitis  sicca)* 

Cauterization  with  nitrate  of  silver  in  substance,  and  the  like, 
can  be  effected  on  the  posterior  wall  of  the  lower  pharynx  with 
the  ordinary  causticdiolder  of  the  pocket-case.  It  is  more  con- 
venient to  use  a  long  silver  probe  or  sound,  with  a  roughened, 
battondike  extremity,  upon  wliich  a  globule  of  lunar  caustic 
may  be  melted.  A  suitable  curve  made  in  the  instrumi^nt  per- 
mits it  to  be  used  in  reaching  the  naso-pharyngeal  space  from 
the  lower  pharynx.  (W.  Meyer  has  suggested  an  entire  series 
of  differently  shaped  metallic  stems  for  this  purpose,)  A  sound 
so  armed,  and  protected  by  a  catheter-like  tubt*,  may  b«»  intro- 
duced through  the  nor^e  into  the  naso-pharyngeal  space,  and 
then  l>e  placed  in  action  against  different  points  in  this  space 
(Sturck). 

After  the  employment  of  caustic  substances  in  solid  form, 
and  also  after  tlie  use  of  various  strong  solutions,  the  excess  of 
material  shouki  be  removed  by  gargling  or  by  the  nasal  douche, 
or,  if  necessary,  by  means  of  neutralizing  tiuids. 

In  introducing  instruments  into  the  nasopharyngeal  space 
from  the  front,  the  lower  nasal  passage  of  tlie  aural  surgeon^^ 
.  the  wide  triangular  space  bet  ween  flnor  of  nostril,  septum,  and 
lower  surface  of  the  lower  turbinated  bone — i^^  to  be  utilized.  In 
introducing  an  instrument  through  the  mouth,  the  cun'ed  ex- 
tremity is  to  be  held  liorizontally  at  first,  and  passed  through 
the  palatal  space  during  t!ie  (^levation  of  the  velum  (the  ])atient 
saying  aZi),  and  then  its  ti]]  is  to  be  elevated.  The  elevation  of 
the  palate  and  the  depression  of  the  tongue  facilitate  the 
manoeuvre  in  the  lower  pharynx. 
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Operative  Procedures. 

Tlie  principal  operative  procedures  are  the  opening  of  ab- 
scesses and  the  extraction  of  morbid  growths.     (See  farther  on.) 

Oeneral  Treatment. 

In  many  acute  diseases  of  the  parts  the  fever  that  exists  re- 
quires therapeutic  attention.  In  many  chronic  cases  attention 
to  constitutional  conditions  is  necessary.  In  syphilitic  affections 
specific  treatment  is  for  the  most  part  the  main  indication,  even 
although  it  may  never  render  local  treatment  indispensable. 
With  many  patients  measures  calculated  to  favor  improved 
nutrition  are  of  great  importance.  The  onset  of  bettered  nutri- 
tion favors  the  cure  of  many  a  local  malady.  In  this  respect,  a 
residence  at  various  watering-places  in  the  country  or  a  change 
of  climate  not  infrequently  effects  a  beneticial  result.  In  many 
"cures"  this  advantage  is  supplemented  by  suitable  local 
treatment  of  the  affected  mucous  membranes. 

Prop7tylax!s. 

The  disposition  to  recurrences  and  to  exacerbations,  which  is 
exhibited  in  catarrhs  of  the  lower  pharynx  and  naso-pharyngeal 
s})ac(',  renders  it  desirable  for  j^tients  thus  disposed  not  only  to 
avoid  all  injurious  influences  in  general,  but  to  guard  especially 
against  tlu^  principal  one — ''taking  cold,''  by  systematic  harden- 
ing of  th(?  skin  (cold  washing  and  rubbing,  cool  tub-bathing, 
river-bathing,  or  sea-bathing,  and  the  copious  use  of  fresh  air). 


The  more  Common  Anatomical   AUeralions. 

Smith,  C()n^umi)ti()n,  its  cirly  and  roin '(11:11)10  stuL^fs.  London.  \'^(V2.~  DrrnarJ, 
L:inc('t.  I.  lsr,-2,  June  O^tli.  — 0.  llV/^r,  loc.  cit.  p.  t.MO.— /,\  M.njnrr,  Bcitrjii^e 
zu  d.  Krank.  d.  Pliarynx.  Diss.  ]jv\\y/A'j.  HOI.  (also  Arch.  d.  llcilk.  ISC')).— 
von  TrorJtsrh,  Virchow's  Arcli,  Bd.  XVII.  p.  7>^.  — .*>*(wr'  anthur,  Lclirbuch  d. 
Ohrenh.  pp.  2'JS,  "^'^d.—  Wuidt,  Arch.  d.  Ihilk.  XIII.  p.  433. 
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Ansemia. 

Diminished  supply  of  blood  is  a  frequent  attendant  upon  the 
atrophic  conditions,  which  are  to  be  discussed  fartlier  on.  The 
otherwise  normal  mucous  membrane  often  appears  also  poor  in 
blood  in  general  anaemia,  and  in  persons  debilitated  hy  elironic 
or  acute  diseases,  losses  of  blood,  or  suppuration.  (According 
to  Smith,  anaemia  of  the  pharj^ngeal  mucous  membrane  is  almost 
alwaj's  present  in  the  earliest  stage  of  plithisis,  and  often  ussoci- 
B,ted  with  liyper;^esthesia).  Anaemia  is  usually  associated  with 
diminished  secretion,  and  always  with  a  coiTesponding  loss  of 
color  in  the  mucous  membrane.  The  pallor  is  very  strongly 
marked  under  certain  circumstances,  so  tliat  the  parts  pri/s«^nt  a 
discoloration  varying  from  a  ])ale  yellowisli  red  to  a  pale  yellow- 
ish color,  and,  in  extreme  cases,  even  a  wliitish  color.  These 
conditions  disappear  witli  improvement  of  tlte  general  condition  ; 
or,  remaining,  they  lead  continuously  to  atrophy  (rarefaction). 

Yery  extensive  anaemia  of  the  pharyngeal  structures  may 
occur  rapidly,  in  an  acute  manner,  in  fainting  and  collapse  ;  and 
the  mucous  membrane  may  thus  acquire  the  color  of  wliite  pa]>i'n 
and  also  evince  vijry  considerable  local  diminution  of  tempeiature. 
I  have  frequently  been  accidentally  made  cognisant  of  the  c^im- 
raencement  of  fainting  during  an  examination  of  tlie  pliarynx, 
by  the  coldness  and  pallor  of  the  mucous  membrane. 


Hyp&rsBiBia. 

Excess  of  blood  in  the  most  varying  dt*grees  is  very  frequently 
observed  in  the  mucous  membrane  of  the  pharynx  and  naso- 
pharyngeal space.  It  may  be  temporary  or  pei-uianent  ;  it  may 
exist  alone,  or  as  is  more  usual,  associated  with  increast^d  secre- 
tion,  often  with  swelling  and  otlier  acute  processes  in  the  ixireii- 
eh^nna;  or  as  the  source  of  clironic  disturbances  of  nutnti(>n. 
K  ny  things  come  into  consideration  as  causes  of  the  noturifuis 
f  lency  of  hyperfemiaof  these  parts,  these  causes  acting  singly 
various  combinations,  in  given  cases.  The  first  one  to  be 
VOL.  VII.-3 
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thought  of  is  the  direct  influence  of  irritants.  Smoke,  dust,  and 
the  numerous  other  admixtures  of  the  air,  which  most  men 
breathe,  exert  an  influence  upon  the  mucous  membrane  of  the 
naso-pharyngeal  cavities  and  the  upper  portion  of  the  lower 
pharynx,  which  is  not  to  be  underestimated.  The  various  irrita- 
ting ingesta,  in  addition,  come  in  contact  with  the  lower  pharynx. 
In  the  acute  exanthemata,  especially  small-pox,  in  erysipelas, 
typhoid  fever,  pysemia  and  other  severe  affections  attended  with 
fever,  hypersemia  of  the  pharyngeal  mucous  membrane  is  almost 
always  met  with,  often  of  a  high  grade,  and  usually  associated 
witli  swelling,  especially  of  its  cytogenetic  layer.  Although  this 
is  regarded  as  a  local  manifestation  of  the  disease,  in  the  acute 
exanthemata,  it  is  not  to  be  forgotten  that  here  also,  as  in  many 
other  affections  attended  with  fever,  the  augmentation  of  the 
blood  pressure  by  the  increased  activity  of  the  heart  must  play 
an  important  part. 

Increased  tension  in  the  aortic  system  also  leads  in  another 
way  to  hypera^mia  of  the  structures,  the  pharyngeal  tonsil 
above  all.  In  Bright' s  disease  especially  I  have  seen  this 
constantly  ov(*rfilled  with  blood  to  a  great  degree,  and  often 
strewn  with  hemorrhages  also  ;  and  no  less  so  in  one  case  in 
which,  in  consequence  of  the  absence  of  one  kidney,  hypertro- 
]>hy  of  the  left  ventricle  had  ensued.  I  have  also  detected 
])ronounced  hj^pera^mia  of  arterial  origin  in  cases  of  phosphorus 
poisoning. 

Obstruction  in  the  upper  "cena  cava  regularly  produces 
venous  hy]>ei7emia  of  the  mucous  membrane  ;  so,  also,  do  insuffi- 
ciency of  the  mitral  valve,  emphysema,  and  other  affections  of 
\\\ii  lung  impeding  the  circulation,  especially  compression  of  the 
lung  by  exudation  into  the  pleura,  and  an  elevated  position  of 
the  diai)linigm  (long-continued  meteorisni  in  intestinal  obstruc- 
tion, accumulation  of  faeces,  etc.,  ascites,  exudation  into  the 
peritoneum,  and  even  advanced  pregnancy). 

It  also  takes  plac(»  in  tliose  who  have  been  hanged  or 
drown(Hl ;  also  after  long  and  repeatcMl  vomiting.  Pressure  of 
morbid  growths  upon  the  tracli(\a  produces  venous  hyporfcmia 
in  a  marked  d(^gree.  It  is  also  always  pres(Mit  in  drunkards. 
In  several  cases  tlirombosis  of  a   cerebral   sinus  has   resulted. 
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amongst  other  things,  in  obstructive  hyperaemia  and  swelling  of 
the  pharyngeal  tonsil. 

Acute  arterial  hypersemia  sometimes  lends  the  mucous  mem- 
biBue  an  appearance  varying  from  a  diffuse  rosy  redness  to  a 
deep  red  colomtion.  The  cytogenetic  structures  in  the  naso- 
pharyngeal space  may  acquire  a  vermilion  tint  {e.  ^.,  in  poisoning 
by  pliosphorus).  Extensive  venous  engorgement  produces  a 
reddish  bhie  tint  in  the  pharynx,  and  prominence  usually  of  a 
coarse  reticulum.  The  upper  cavity  often  appears  tinged  an 
intense  bluish  red,  even  brownisli  red  gr  blue. 

Hypersemic  conditions  are  encountered  in  the  naso-pharyn- 
geal  space  much  more  frequently  than  in  the  lower  pharynx. 
In  the  lower  pharynx,  too,  they  seldom  reach  so  high  a  grade 
as  they  do  in  the  naso- pharyngeal  region  in  the  acute  exanthe- 
mata (in  which  diseases  they  are  encountered  as  a  regular  thing) 
or  in  venous  obstruction.  Their  occurrence  is  favored  in  general 
by  the  vascular  richness  of  both  sections  of  the  pharynx,  by  the 
loose  attachment  of  the  posterior  wall  and  the  greater  portion  of 
the  lateral  avails  of  the  lower  pharynx,  and  by  the  lax  condition 
of  the  cytogenetic  layer  in  tlie  naso-pharyngeal  cavity.  Tlie  con- 
ditions of  the  discliarge,  on  the  contrary,  are  widely  different  in 
the  two  sections.  The  discharge  is  facilitated  in  the  lower 
pharynx  by  the  vertical  direction  of  its  w^alls,  and  by  the  fn^quent 
contractions  of  the  constrictor  muscles,  while  it  is  impeded  in  the 
greater  portion  of  the  naso-pharyngeal  space  by  the  lack  of  any 
alteration  in  its  dimensions  from  muscular  contractions,  and  is 
especially  interfered  with  as  regards  the  pharyngeal  tonsil,  from 
the  position  of  this  structure^ hanging  down  as  it  does  from  the 
loof. 

HemoFFhage. 

Hemorrhages  from  the  naso-pharj^ngeal  space  are  frequent* 
They  are  either  bleedings  from  the  surface  of  the  mucous  mem- 
brane or  in  the  lacunie  and  cavernous  spaces  formed  by  them, 
or  they  originate  in  the  stroma  itself. 

The  secretion,  in  various  acute  affections,  accompanied  with 
hypereemia  of  a  high  grade  (especially  in  small-poXj  erysipelas. 
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diphtheritis),  and  also  in  catarrh  from  obstruction,  often  exhibits 
a  copious  admixture  of  blood,  which  is  sometimes  altogether  in 
preponderance— the  hemorrhagic  catarrh  of  erysipelas,  and  of 
many  forms  of  variola.  I  have  seen  a  copious  discharge  of  blood 
from  the  naso- pharyngeal  cavity  in  some  cases  of  especially 
severe  hyperfemia  (laryngeal  croup,  diphtheritis  of  the  tonsils  of 
the  palate  and  of  the  naso-pharyngeal  space  itself,  small-pox), 
even  without  simultaneous  hemorrhagic  infiltration.  There  was 
always  a  fresh  clot  of  considerable  dimensions  which  adhered 
firmly  to  the  parts  ;  and  in  two  instances  it  represented  a  com- 
plete mould  of  the  upper  half  of  the  cavity.  A  greater  quantity 
of  blood  had  evidently  been  lost  than  had  accumulated  in  the 
clot. 

Under  various  conditions  of  circulatory  disturbance,  small 
hemorrhages  occur,  often,  in  the  substance  of  the  pharyngeal 
tonsil,  and  less  frequently  in  the  coverings  of  the  lateral  walls. 
Extended  hemorrhagic  infarction  also  is  frequently  encountered 
here,  and  again  at  the  vault  especially,  principally  in  small-pox, 
diphtheritis,  and  in  collateral  hypersemia  of  the  contiguous 
mucous  membranes  in  such  affections ;  and  also  in  some  cases  of 
venous  obstruction.  The  parts  severely  affected  undergo  a  dis- 
coloration varying  from  bluish  red  to  brownish  black,  and  an  in- 
crease of  volume,  which,  according  to  the  locality,  may  be  of 
(temporary)  imi)ortance.  Thus  I  have  sevenil  times  seen  a  plug- 
like closure  of  tlie  pharyngeal  orifice  of  the  Eustachian  tubes, 
from  an  infilti-ation  of  the  anterior  or  posterior  lips,  like  that  of 
haematoma. 

As  regards  the  diseases  especially  predisposing  to  hemorrhage, 
I  have  always  found  diffuse  hemorrhages  into  the  parenchyma 
of  the  pharj'ngeal  tonsil,  besides  intense  hypenTmia,  in  all  cases 
of  scoibutus,  and  in  all  cases  (with  onc^  excejitioii)  of  Wn-lhofs 
disease  and  of  mycosis.  In  phosj)lK)i'us  poisoning  thei'e  were 
very  nunnm^us  little  exudations  of  blood,  like  ])et('cliia^. 

Isolatc^d  small  heniorrluiu:es  occur  in  the  nnicous  ni(nnl)rano 
of  the  lower  pharynx  under  similar  conditions  as  have  )x^en 
described  in  connection  with  the  superior  cavity  ;  more  copious 
ones  occur  in  severe  forms  of  catarrh,  and  in  ])hleirnionous  in- 
flammation.    Any  collection  of  free  blood,  or   the  formation  of 
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large  clots,  is  here  prevented  by  the  movemerit  of  swallowing, 
among  other  things.  Bernard  has  reported  a  severe  arterial 
hemorrhage  from  the  lower  pharynx,  from  an  extensive  but  not 
clearly  des^cribed  ulcei-ation  of  its  walls,  rendering  the  ligation  of 
the  common  carotid  arteiy  necessary, 

I  have  sometimes  found  rusty  ^colored,  brownisli,  or  slate- 
colored,  and  even  blackish,  smaller  or  larger  patches  in  the  fossa 
of  Rosenmueller  (among  other  cases,  one  in  a  child  four  months 
of  a^),  in  the  pharyngeal  tonsil  (in  one  instance  this  was  of 
blackish  gray  color  throughout),  and  on  the  posterior  wall  of  the 
lower  pharynx.  A  similar  pigmentation  has  also  been  seen  in 
cicatrices.  The  presence  of  great  quantities  of  the  coloring  mat- 
ter of  the  blood  (hamuitoidin,  melanin)  sliowed  that  they  were 
the  remains  of  old  hemorrhages.  In  some  cases  fresh  discharges 
of  blood  w^ere  likewise  observed. 


(Edema, 

Collateral  cedema  is  not  infrequently  encountered  about  the 
circumference  of  ulcers  and  absceBs**s,  as  well  as  over  tliein.  An 
(Edematous  swelling  of  the  mucous  membnuie  tjrtuirs  also  in  a 
very  pronounced  manner  and  to  a  greater  extinit,  principidly  in 
connection  with  dropj^ical  effusions  in  other  organts,  iu  diseases  uE 
the  lieart,  lungs,  and  kidneys.  ffidema  uf  tlh^  lower  pharynx, 
associated  with  difficulty  of  swallowing,  and  lasting  for  sonui 
days,  also  occurs  sometimes  after  fractures  of  the  upper  jaw  (O. 
Webt>r). 

The  oedema  is  characteriised  by  the  copious  escape  of  fluid 
from  the  cut  surface  rtf  those  parts  in  the  naso-pharyngeal  space 
which  are  covered  with  cytogenetic  tissue  ;  and  ul^^o  hy  an  un- 
usual softness,  amounting  even  to  a  glutinous  consistency.  That 
portion  of  the  posterior  wall  of  tht^  |>harynx  which  is  accessibl*-* 
to  examination  appears  pale,  smootli,  lustrouy,  and  swollen,  and 
retains  the  impression  of  the  linger. 

The  serous  infiltnition  is  seldcjm  very  great  iu  the  Idwor 
pharynx.  I  have  seen  it  present  to  a  v<^ry  high  degree  in  the 
^-pharyngeal  cavities,  in  some   cases,  especially  in  two  cases 
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of  obstruction  (compression  of  the  lung  by  exudation  in  the  pleu- 
i-al  cavity).  In  one  case  there  was  great  cedema  of  the  pharyn- 
geal tonsil,  the  recessus,  the  tubal  openings  and  their  projec- 
tions, with  extensive  flattening  of  these  projections  by  the  con- 
tiguous structures  (with  pointed,  comb-like  projections  of  their 
coverings).  In  the  other  case  there  was  infiltration  of  the  tonsil 
and  the  tubal  projections,  with  occlusion  of  the  tubal  openings. 
It  is  clear  that  the  laxity  of  the  cytogenetic  tissue  and  the  posi- 
tion of  the  pharyngeal  tonsil,  suspended,  as  it  were,  from  the 
roof,  must  favor  venous  obstruction,  as  well  also  as  interstitial 
serous  effusion. 

Parenchymatous  Swelling. 

The  mucous  membrane  of  the  pharynx  frequently  undergoes 
an  increase  of  volume,  which  is  chiefly  dependent  upon  dilata- 
tion of  the  vessels,  and  more  copious  saturation  of  the  tissue 
with  blood.  New  cell-formation  often  takes  place  also  in  the 
cytogenetic  layer  of  the  naso-pharyngeal  space,  and  in  the  fol- 
licles of  the  lower  pharynx  (catarrhal  inflammation).  In  some 
cases  the  increase  of  cells  in  these  parts  is  very  considerably 
augmented  ;  sometimes  it  even  amounts  to  a  more  or  less  thick 
layer  of  cells  in  the  connective  tissue  of  the  mucous  membrane  of 
the  lower  pharynx,  with  a  separation  of  its  interspaces,  so  that  a 
somewhat  reticulated  a\)\)eRr2ince  ensues  {phl€r/?/io7ious,  purulent, 
abscess-forming,  inflammation). 

These  alterations  (catarrhal  swelling  or  suppuration)  affect 
either  the  simple  connective-tissue  (lower  pharynx,  anterior  tubal 
region)  and  cytogenetic  (greater  portion  of  the  naso-pharyngeal 
space)  basis  of  the  mucous  membrane,  together  with  the  follicles, 
where  the  latter  exist,  or  else  the  participation  of  the  follicles 
is  in  preponderance— 7/*o?Z/>?/7r7r  liijlmmnatioii ;  also  ('al](Hl,  on 
account  of  the  prominence  of  the  superficial  follicles,  granular^ 
catarrhal,  and  suppurative  Inflnmmatlon, 

Tlie  increase*  in  thickness  in  the  wall  of  the  lower  pharynx  is 
only  sometimes  more  strongly  pronounced  in  phlegmonous  iiiHani- 
mation.  The  mucous  membrane  is  then  smooth  or  corrupited, 
or  disposed  in  folds,  and  only  exceptionally  (in  abscess)  strongly 
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projected  forwards.  The  swelling  reaches  a  higher  gmde  much 
more  frequently  in  the  naso-pharyngeal  apace^  especially  in  the 
tonsiL  The  alterations  in  form  which  the  parts  undergo  on  ac- 
connt  of  the  swelling  of  the  raucous  membmne  are  of  interest. 
They  will  be  referred  to  again  in  the  description  of  retro-nasal 
catarrh.  Here  we  shall  only  notice  the  great  projection  of  the 
prominent  structures  (tubal  prominence  and  combs  of  the  tonsil 
— the  latter  often  arranged  in  intestine-like  convolutions),  and 
the  constriction  of  the  cavernous  depressions,  even  to  complete 
occlnsion  {tubal  outlets,  Rosenmueller's  fossfe,  as  well  as  the 
slit-like  spaces  between  the  longitudinal  ridges  of  the  tonsil, 
the  lacuna?).  In  a  few  cases  the  swelling  is  so  extensive  that 
superficial  gangrene,  in  the  contiguous  surfaces  thus  compressed 
(recessus),  may  ensue  from  pressure  (in  small-pox  and  in  diph- 
theritis). 

Ilypertrophic  and  atrophic  conditions  may  be  developed  sub- 
sequently, or  a  formation  of  callous  connective  tissue,  like  cica- 
tricial tissue,  may  ensue  after  suppuration.  In  most  cases  there 
is  a  rotum  to  the  previous  normal  condition,  except  tliat  the 
original  conformation — the  arrangement  in  longitudinal  ridges — 
is  often  oblitemted  or  modilied.  As  a  result  of  their  compres- 
sion against  each  other,  the  swelling  readily  gives  occasion  to 
adhesions  of  the  comb-like  projections  over  a  great  extent  in 
single  or  more  numerous  portions,  with  complete  obliteration  of 
the  lacunae,  or  leads  to  their  subdivision  into  many  small  fissures 
and  spaces  of  the  most  varjing  forms,  often  intercommunicat- 
ing»  and  for  the  most  part  remaining  in  connection  with  the  free 
surface.  These  cavernous  spaces,  which  may  be  in  part  likened 
t^  follicular  glands,  and  in  part  to  cystoid  formations,  are  in 
part  true  cysts  (see  farther  on).  In  the  fossa  of  Rosenmueller 
a  reticulum  frequently  remains,  for  the  most  part  composed  of 
cytogenetic  bridges  and  strands  connected  together.  They  result 
from  adhesions  of  individual  or  more  numerous  parts  readily 
ensuing  upon  swelling  which  has  caused  both  surfaces  of  the 
recessus  to  lie  in  immediate  contact. 
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Increased  and  Altered  Secretion. 

The  secretion  of  the  acinous  glands  so  numerously  present, 
especially  in  the  naso-pharyngeal  space,  is  increased  to  a  very 
considerable  degree  in  many  affections  of  the  mucous  membrane. 
The  secretion  coats  the  surface  in  a  layer  often  of  considerable 
thickness.  Less  frequently  a  thinner,  purulent  yellowish  gray 
mucus  is  produced ;  in  most  cases  it  is  a  glassy,  clear  or  gray,  yel- 
lowish white,  yellow,  or  even  greenish  secretion  ;  usually  it  is  very 
viscid,  and  may  even  adhere  to  the  parts  like  a  firm  leathery  mass. 
Blood  is  often  commingled  with  it.  Not  infrequently  there  is  a 
dilatation  of  the  acini,  and  of  their  excretory  ducts  and  orifices. 
The  mucous  membrane  may  present  a  sieve-like  appearance  (nu- 
merous fine  perforations  in  regular  order,  excretory  orifices),  or 
an  appearance  of  small  circumscribed,  flattish  semi-globular  pro- 
jections (groups  of  acini)  distributed  over  the  surface.  The  latter 
are  similar,  macroscopically,  to  groups  of  follicles,  and  the  open- 
ings resemble  the  mouths  of  the  ordinary  follicular  glands.  Such 
a  condition  occurs  chiefly  on  the  posterior  wall  of  the  lower 
pharynx,  and  in  the  immediate  circumference  of  the  tubal  pro- 
jections. 

Cysts  are  frequent,  and  cyst-like  formations  still  more  fre- 
quent ;  the  former  being  closed  spaces,  the  latter  spaces  still  in 
communication  with  the  surface,  both  being  of  varying  form  and 
size. 

The  cysts  are  due  to  closure  of  glands  or  portions  of  glands, 
or  of  lacunse  or  sections  of  lacuna?,  or  they  are  formed  from  the 
follicular  glands  of  the  lower  pharynx.  It  is  the  pressure 
exercised  in  swellings  and  in  hypertrophic  conditions  which 
obliterates  the  follicular  glands  and  the  fissures  of  the  lacunse  at 
some  given  point.  The  continuance  of  the  secretion  of  the 
glands  dilates  the  closed  spaces  into  roundish  cavities.  The 
transformation  of  racemose  glands  into  cysts  is  effected  by  the 
same  cause,  and,  in  addition,  by  the  closure  of  their  mouths  and 
excretory  ducts,  from  increase  of  the  epithelium  or  suspension  of 
its  discharge,  and  by  distortion  of  the  ducts,  or  of  glandular 
lobules  in  atrophic  contraction,  or  in  cicatrization  of  the  con- 
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lous  parts.  The  true  cystSj  in  the  naso-pharyngeal  space  also, 
te  for  the  raost  part  provided  with  squamous  epithelium. 

The  cystoid  cavities  are  formed  from  normal  (tubular  glands, 
acun£e)j  or  from  similar  newly  ft)rmed  depressions  of  the  mucous 
membrane,  due  to  hypertrophic  enlargement  in  ridges,  or  to 
swelling  of  the  membrane.  Tiie  temporary  obistruction,  by  pres- 
Gure,  of  their  channels  of  communication  with  the  external 
surface,  suffices,  in  connection  with  the  continued  secretion  and 
its  accumulation,  for  a  time  to  transform  the  Hssures  of  tlie 
lacunjB  of  the  tonsH,  the  narrow  calibre  of  the  tubular  glands,  or 
the  pathologically  formed  folds  of  the  posterior  wail  of  the 
lower  pharynx^  into  larger  and  even  roundish  hollow  spaces  ;  or 
to  so  ti-ansform  them  for  good,  if  the  cause  has  operated  for  a 
considerable  time.  Their  production,  therefore,  is  similar  to  that 
of  many  cysts,  only  that  it  does  not  proceed  to  actual  growing 
together,  to  a  pennaneiit  occlusion.  They  may  also  undergo  a 
very  considerable  dilatation,  in  course  of  timpj  if  the  orifice  still 
remaining  is  very  minute.  They  often  occur  repeatedly  in  the 
pliaryngeal  tonsil,  and  are  always  clothed  w^ith  the  epithelium 
appropriate  to  the  locality. 

The  contents  of  the  cavities,  as  a  general  rule,  are  not  inttu- 
enced  in  their  composition  by  the  fact  of  their  being  occluded  or 
not*  We  find  in  them  (whether  cysts  or  cystoid  spaces)  either 
mucus  of  varying  consistence  and  color,  or  c^jlloid  mattn'ial  in 
great  coherent  masses  ;  and  sometimes  (also  in  open  cavities  and 
fissures)  a  fatty  detritus,  such  as  is  met  with  in  atheromata(with 
characteristic  needles  of  fat,  cholesterine,  and  chalk  also,  in 
molecular  distribution  or  in  concretions).  Such  masses,  especially 
lumps  of  mucus  and  colloid  matter,  often  escape  thr<Migli  little 
lioles,  when  pressure  is  made  upon  the  pharyngeal  tonsil,  in  un* 
expected  quantities. 

These  formations  are  frequently  met  with,  in  both  forms,  in 
the  naso-pharyngeal  space.  I  often  see  them  reach  a  size  of 
4  or  5  mm.  (one-fifth  of  an  inch)  ;  sometimes  of  one  cm.  (two- 
fifths  of  an  inch) ;  seldom  a  size  of  one  and  a  half  cm.  (thtve- 
fifths  of  an  inch).  They  are  comparatively  rare  in  th**  lower 
pharynx.  B.  Wagner  has  described  several  cystic  fortuations 
in  this  region  (posterior  wall),  of  which  two  of  the  larger  ones 
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(as  large  as  a  small  cherry  or  hazel-nut)  contained  detritus  and 

cholesterine. 


The  Most  Important  Diseases. 

Catarrh. — Naso-pharyngeal  Cavity:  von  Troeltsch,  Lehrbuch.  pp.  285,  289,  299. — 
Lowenherg,  loc.  cit. — Leicirij  loc.  cit.  p.  312. — Berthold^  Ueber  Ketronasal- 
katarrh.  Diss.  Leipzig.  1870.-7%^  Author,  Arch.  d.  Heilk.  XIII.  p.  434.--Con- 
cerning  the  complications  in  aural  diseases,  see  the  manuals  of  aural  diseases 
already  mentioned. — Lower  Pharynx :  Seethe  Treatises  on  Throat  Diseases,  and 
the  references  under  Catarrhal  Angina. — In  Bamberger,  op,  cit  p.  2  et  seq.  will 
be  found  the  references  to  earlier  authorities,  and  a  careful  clinical  description 
of  pharyngeal  affections  in  particular. — Pathological  anatomy  in  B,  Wagner^ 
op.  cit. — Fatal  termination  in  Bamberger,  loc.  cit.  p.  6;  and  in  BuhU,  op.  cit 
p.  31. 

Phlegmon. — Naso-pharyngeal  Cavity :  Wreden,  Ein  Fall  von  Verbrennung,  etc.  St 
Petersburg  med.  Zeitschr.  1870.  p.  Q.—The  Author,  1.  a  p.  435;  Ueb.  d. 
complic.  Ohrenkh.  pp.  130,  156. — Lower  Pharynx:  Consult  the  manuals,  and 
under  phlegmonous  angina. — Bevan,  Dubl.  Journ.  XLII.  Nov.  1866.  No.  84. — 
Thiesseii,  Joum.  f.  Kindcrkrkh.  XLVIIL  Jan.  u.  Feb.  1867.  No.  l^.—Strojipa, 
Gaz.  Lombarda.  1871.  No.  35. 

Pharynoeal  Abscess. — Loixde,  in  Bamberger,  1.  c.  p.  12. — Retro-Pharyngeal 
Abscess  :  ///.  Ahelin,  Ueber  Retropharyngealabsc.  b.  kl.  Kindem.  Nord.  med. 
Ark.  III.  1871.  Nr.  24.— Despres,  Gaz.  des  hop.  1873.  No.  d2.—Stephen  Smith, 
Am.  Jour.  Med.  Sci.  N.  S.  CXXIV.  Oct  1871.  p.  338 — Thomas  Stretch  Dotrse, 
Med.  Times  and  Gaz.  1871.  July  S.—Bothrock,  Phila.  Med.  Times.  IIL  1872. 
No.  51.  Oct  lO.—Halton,  Dubl.  Joum.  XLVIL  1869.  May.  No.  94.— 5cAo^, 
Wien.  med.  Prcsse.  VL  1805.  Nr.  25.—Gaupp,  WUrtemb.  Corr.-Bl.  XL.  1870. 
Nr.  23. 

Croup  and  Diphtheritis. — Naso-pharyngeal  Cavity :  E.  Fournie,  Gaz.  d.  hop. 
1870.  No.  79.—  Wreden,  Monatsschr.  f.  Ohrenh.  1868.  Nr.  10.— The  Author,  1.  c. 
p.  433 ;  and  Arch.  d.  Heilk.  XI.  p.  258. — Lower  Pharynx  :  See  literature  under 
Croupous  and  Diphtheritic  Angina. — B.   Wagner,  1.  c.  p.  11. 

Condition  in  TunKucuLosis.— Naso-pharyngeal  Cavity:  Verb.  d.  Ohrs,  v.  Trdltseh, 
Arch.  f.  Ohrenli.  Bd.  IV.  p.  133.— 2'^^;  Author,  Arch.  d.  Heilk.  XL  p.  5G6.— 
Srfnrarzfi,  \vq\\.  f.  Olirenli.  Bd.  VI.  p.  176. — Lower  Pliarynx :  Smith  A.  c. — 
Grrt^n,  A  practical  treatise  on  pulmonary  tuberculosis,  New  York.  1864. — 
Briil\  Wion.  med.  Wochonschr.  XIV.  1804.  Nr.  \1-U.—Tiiamheri,  I'Union, 
1872.  Nos.  ^-(j.—BimJjUisrh,  Lchrb.  d.  i)ath.  Gewebelehre.  Leipzig.  1869.  p. 
310.—/?.  Wagfirr,  Tuberc.  u.  Papill.  d.  Pharynx.  Arch.  d.  IleMk.  VI.  p.  540.— 
B.    Warpier,    D.  Tuberkcl;ihnl.    Lymphadcnom.    ibid.  XII.   pp.1 -25.  1871. —  0, 
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CoxDino^  nf  Stphh^is, — Sae  the  manuals  on  syphilitic  afifectioBS,  in  relation  to 
syphilis  of  the  lower  pharynx,  and  also  to  syphilis  of  the  soft  palate. — Kaso- 
phaiTnge&l  Carity :  Semrkihr^  L  c  pp.  24  and  56* — Tiirck^  in  SemeUder^  p.  60.— 
Grtiher,  L  c.  pp.  572  and  574,—  Virch^Mc,  Arch-  f,  pathol.  Anat,  Bd.  XV.  p.  313. 
OUo,  Sellene  Bcob.  z,  Anat.  Phya.  u.  Path.  Brej»lau.  1816.  p.  3. — Lindmhattm^ 
Ein  Fall  v.  Verwachs.  d.  Rachcnmdg.  d.  Ohrtromp.  Arch.  i.  Ohrcnh.  Bd.  L  p. 
XD.!  (contaimng  the  literature  up  to  that  time),  —  Wild^,  Practical  Observations 
on  Aural  Surgery,  London,  1853,  translated  into  German  by  E.  p.  Uaadbe^'g^ 
Gi"ittingi?n.  tS55.  p,  410. — Aural  Affections  in  Syphilis:  SchwarUa^  Arch.  f. 
Ohrenk  Bd.  IV.  p.  2r*Z,^Gi-uher,  Wien.  med.  Preasc,  1870.  Nos*  1.  a,  u,  6.— 
Lower  Pharynx :  TrendeUnhurg,  Arch.  f.  klin.  Cliir.  XIII.  2.  p.  335.— /fiftf, 
Verwachsg,  d.  Gaumensegels  mit  d.  hint  W.  d.  Rach.  Jen.  Zeitschr.  f.  Med.  u. 
Naturwiss.  L  4.  18C4.  p.  400 Treatment  r  v,  Sigmund,  I.  c. 

HTTEaPL.ii§Trc  C.VTARRH.^Naso- pharyngeal  Space  r  Osermai\  Kchlkopfspicgel,  IL 
Aufi.  1803.  p.  125» — SemaUder,  op.  cit  p.  A<^,^TfircL%  in  Sem^UdtT,  p.  6L — 
YoUoHni,  Galvanokanst  11.  Aufl.  1973.  pp.  214,  219,  221,  232,  235,  237,  u.  Mon- 
atschr.  f.  Ohemh.  Vin.  1874,  Nr.  4, — Lowenbefff,  1.  c^Majer,  I,  c.  \  Hospitals 
Tidtnde.  Nov,  4.  n.  11.  1868  (referrc-d  to  in  Schnvidfa  Jahrhb.  CXLL  p.  325), 
and  Med.-Chir.  Traosactions.  Vol.  LIIL— 3f*V/t^;,  Tagcbl.  d.  46,  V.  D.  N.  u.  A. 
p.  169, — ^ Lower  Pharynx  :  ffemeleder^  Die  Laryngosk.  u.  ihre  Verwerth.  Wien. 
1B63.  p.  55.— J>win,  1.  c.  pp.  304.  365.— c*  Troeltsch^  Lehrb.  p.  2'dl.^Mkhd, 
Zeitschr.  f.  Chir,  1872.  IL  p.  154. 

Dry  Catarrh.^ Lower  Pharynx :  Lewin^  1.  c.  p.  320. — v,  TroUhch^  Lehr,  p.  21^3,^ 
t,  LuMchka^  1.  c.  p.  105. 

Morbid  Growths. — Naso- pharyngeal  Cavity :  Seethe  manuals  of  surgery.— DiFCUS- 
Bion  in  tlie  Academy  of  Bm^sels,  Presse  mM,  1864.  Kos.  26-29.— A>Au A,  Wien. 
med.  Wochenschr.  IV.  1805.  Nos.  09-101.— -4 jcA<s,  Schmidt^s  Jahihb.  Bd.  CLX, 
p,  162  et  seq.— Lower  Pharynx  :  W.  Btfsrh,  Ann,  d.  Berl.  Charit^'.  Bd.  VIll.  1, 
1S57. —  Wiins^ke^  Ueb.  Pharyngealgeschw.  Dibs.  Leipzig,  1864. — v.  Lvsehka, 
Virch.  Arch.  Bd.  L  p.  Wl.—Somrnerhrodt,  Ibid.  Bd.  LL  p.  130.-2?.  Wagner^ 
Tuberc.  u.  PapilL  d.  Pharynx,  Arch.  d.  Heilk.  VL  p.  fi40.  —  MoHkr,  Pharyn- 
gitis u.  stomatitis  kukamica.  Virch.  Arch.  Bd.  XLII.  p.  444. — FiMfhfr,  Wien, 
tned.  Wochenschr.  XV.  1865,  Ko.  61. — IMt^  from  the  transactions  of  the  Path. 
So.  part  5.  Reference  in  Schmidt's  Jahrhb.  Bd.  CXXXIX  p.  IZL^V^AtoUni, 
Galvanokaust.  p.  226. 

KctmosES. — 9,  Bnin§^  1.  c.  pp.  52,  53 — Tdrrl,  1.  c.  pp.  50. — BoeeJh^  Arclu  L  Ohrenh. 
Bd,  IL  p.  203.— B^^r^afr,  Wien.  med.  Halle,  1802,  No.  18.— The  same  author, 
Wien.  med.  Presse,  1870,  No.  2S.^Srhwarze,  Arch.  f.  Ohrcnh.  Bd.  \1.  p.  228. 
—Kftpper,  ibid.  Bd.  VII.  p.  2m.—IiHding^r,  MonatiK^lir.  f,  Ohrenh.  VT.  1872, 
No.  9.—/.  Ilughlinffs  Jachon,  Lancet,!.  1871^  21  May.— Ja??w#  Thompson,  ibid. 
1871,  June  22. 

Foreign  B*>DiEft,— Naso-pharyngcal  Carity  :  Aridry  in  It^rd^  Die  Krank,  d.  Ohrs 
u.  d.  GehrifB.  Weimar.  1822,  p.  94. — Fleisfhrnann,  Tlufuland  u.  Osann's  .Tmiru.  d. 
prakt  ileilk.  1835,  Ifo.  6,  p.  2^.—H0ek»cheT,  Monataschr.  f,  Ohrenh.  IV.  1870, 
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No.  1.— Lower  Pharynx  :  Hutton,  Phila.  Med.  and  Surg.  Reporter,  XXDC  1873, 
8.  p.  127,  Aug.— t/oAn  MatthewB,  Lancet,  L  1871,  19  M&y.—Bardeleben,  Lehrb. 
d.  Chirurgie  u.  Operationslehre,  IIL  Aufl.  p.  391. — Bard^  in  Barddeben^  op. 
ciL^Fingerhuth,  Preuss.  Vereinzcitg.  N.  F.  VIL  1864,  No.  23. 
Artificial  Emphysema. — TunibuU,  in  Frank's  prakt  anleit  z.  Erk.  u.  Behdlg. 
d.  Ohrenkrank.  Erlangen,  1845.  p.  173,-^  Voltolini,  Munatsschr.  f.  Ohrenh.  VIL 
1873.  Nos.  1  u.  10. 


Acute  and  Chronic  Catarrhal  Inflammation  of  the  Naso-pharyngeal  Cavity; 
Acute  and  Chronic  Retro-nasal  Catarrh. 


Acute  Retro-nasal  Catarrh. 

This  disease  seldom  occurs  alone  as  a  primary  affection.  More 
frequently  there  is  acute  catarrh  of  the  nasal  passages  or  of  the 
lower  pharynx  at  the  same  time,  or  of  both  these  cavities,  or  of 
the  larynx  and  the  bronchi.  ''  Catching  cold  "  is  in  most  cases 
adduced  as  the  cause  of  the  disease.  In  different  stages  of  syph- 
ilis, usually  the  early  stages,  a  subacute  inflammatory  condi- 
tion occurs  here  which  often  progresses  without  any  specific 
alterations,  and  which  cannot  then  be  distinguished  in  any 
manner  from  an  ordinary  catan-h.  In  some  cases  I  have  seen  a 
catarrlial  inflammation  limited  to  the  naso-pharyngeal  space, 
after  tlie  insufllation  of  a  strong  powder  of  nitrate  of  silver  (1:4). 
I  have  found  acute  catarrh  of  this  region  (on  the  dead  subject) 
an  ahnost  constant  lesion  in  typhoid  fever,  measles,  scarlatina, 
small-pox,  and  erysipelas,  as  well  as  in  croup  and  diphtheritis 
of  the  contiguous  mucous  membranes  ;  and  frequently,  also,  in 
inflammatory  affections  of  the  respii-atory  organs,  and  in  several 
other  diseases. 

Anatomical  Alterations, — The  vascular  richness  of  the  parts, 
and  tlie  lax  arraiig(*ni('nt  of  the  cyt(),i;<'n('tic  layers,  readily 
favor  ail  intense  hyixTUMnia,  which  gives  the  ])arts  a  very  bright 
color,  a  rediK^ss  in  diff<'r(*nt  shades,  d<'epeniiig  to  a  dark  copi)er 
tint.  Gnnit  swellinii;  of  the  cytogenetic  tissue  may  disguise  the 
hyprneniia,  so  that  the  pharyngeal  tonsil  ai)pears  only  of  a 
dirty  red  color,  and  the  tubal  projections  a])])ear  grayish  red. 
In  severe  cases  the  tubal  orilice,  as  seen  in  the  rhinoscopic  miiTor 
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(the  tightly  adherent  anterior  lip  aiKl  a  portion  of  the  anterior 
wall),  participates  nnifomily  in  this  coloration.  Otherwit^e  this 
Fi'gion  appears  somewhat  less  distinctly  colored.  The  coloration 
rarely  extends  over  the  inferior  third  of  the  tube. 

The  same  conditions  which  favor  the  engorgement  with  blood 
also  favor  the  occurrence  of  hemon-hages.  These  take  place 
from  the  surface,  sometimes  very  copiously  (see  above),  or  they 
take  place  in  the  suKstance  in  smiill  foci,  or  in  the  form  of  dif- 
fuse infiltration.  "When  the  free  and  interstitial  bleeding,  in 
connection  with  extensive  hyperfemia,  preponclerates  over  the 
other  manifestations,  as  in  many  cases  of  small-pox,  in  erysip- 
el  as  and  in  pya?mia^  the  designation  of  hemorrhagic  catarrh 
may  be  employed. 

Swelling  is  constant,  and  principally  in  the  cytogenetic  layer 
(serous  iniiltmtion  ;  usually  also  increase  of  cellular  elements). 
It  affects  the  mucous  membrane  uniformly  in  its  entire  (^xtent, 
or  it  is  limited  to  individual  localities  (tonsil,  tubal  prominence^ 
recessus),  or  is  especially  strongly  manifested  in  one  of  these. 

In  the  milder  grades  of  the  affection  there  is  usually  only  a 
moderate  thickening  of  the  mucous  membrane.  It  appears  more 
saccolent,  and  the  structures  covered  by  it  acquire  a  more  mas- 
sive appearance.  The  pharyngeal  tonsil,  swollen  to  the  size  of  a 
centimetre  (j\  of  an  inch),  is  more  sharply  elevated  from  tlie  upper 
boundary  of  the  choaufe,  and  from  the  posterior  wall.  The 
tubal  prominences  project  furthtT  forwards,  and  their  orifices 
remain  for  the  most  part  of  normal  size. 

In  severer  grades  of  swelling  the  increase  of  volume  w^hirh 
the  mucous  membnine  thereby  undergoes,  produces  ver}^  strik- 
ing altenitions  in  the  configuration  of  tlie  cavities  which  are  linrd 
by  it.  The  pharyngeal  tonsil  may  acquire  a  tliickness  of  from 
one  to  one  and  a  half  centimetres  {^  to  j^^  of  an  inch),  and  even 
more  in  rare  cases,  so  that  it  projects  thro ugli out  a  great  portion 
of  its  extent  (under  certain  circumstances  as  much  as  two-tliinls), 
and  considerabl}^  reduces  the  calibre  of  the  space.  It  thereby, 
among  other  things^  acquires  tlie  form  of  half  a  spheroid 
roadly  seated  upon  the  vault,  or  W  surrounds  the  uppt^  portion 
vomer  in  a  heart-shaped  form  cut  out  anteriorly.  In 
to    this,     the    most    different    combinations    in    ref- 


46      WENDT.— DISEASES  OF  THE  NASO-PHAKYNGEAL  CAVITY. 

erence  to  the  configuration  of  the  pharyngeal  tonsils  are 
produced  by  the  swelling.  The  longitudinal  ridges  of  this 
organ  are  still  distinctly  observed  on  removal  of  the  never- 
failing  layer  of  mucus,  if  its  typical  structure  has  not  been 
already  destroyed  by  previous  diseases.  They  either  maintain 
their  original  course,  only  being  fuller,  higher  and  lying  against 
one  another,  or  else,  particularly  in  case  of  very  great  swelling, 
they  may  be  thrown  into  convolutions,  like  those  of  the  intestines 
(often  with  an  alternate  narrowing  and  widening  of  the  surface, 
according  as  it  lies  on  the  height  or  in  the  hollow).  In  cases  of 
the  latter  kind  the  tonsil  acquires  a  cauliflower  appearance,  look- 
ing as  if  divided  up  into  small  roundish  lobes.  The  central  por- 
tion is  almost  always  the  most  thickened,  and  the  comb-like 
processes  are  here  the  highest.  In  spite  of  extensive  increase  in 
the  size  of  the  tonsil  in  general,  the  choanse  often  remain  free 
(latei-ally)  to  a  considerable  extent,  and  so  do  also  the  orifices  of 
the  Eustachian  tubes. 

The  tubal  orifices  frequently  participate  in  the  swelling,  in 
severe  affections.  They  undergo,  thereby,  either  a  slit-like  or 
concentric  constriction ;  or  the  swollen  mucous  membrane  is 
raised  into  folds  or  uvula-like  projections.  The  swelling  at  the 
anterior  border  is  often  inconsiderable  (tightly  adherent).  A 
complete  occlusion  of  the  orifices  themselves  does  not  readily 
occur.  The  swelling  is  not  sharply  limited  here ;  sometimes  it 
extends  along  the  inferior  third  of  the  Eustachian  tube.  The 
remaining  portions  of  the  tube  participate  in  the  swelling  only 
exceptionally. 

The  cytogenetic  covering  of  the  tubal  prominences  often 
participates  very  prominently  in  the  increase  of  volume.  It 
then  projects  into  the  cavity  much  farther  than  usual ;  and  in 
extremely  swollen  conditions  (principally  in  small-pox)  may 
undei'go  a  lateral  flattening,  a  triangular  conipn^ssiou  witli  con- 
ical points  forwards  and  inwards,  as  a  result  of  the  combined 
pressure  of  the  ])endent  pharyngeal  tonsil  and  tlie  swollen  tissue 
of  the  recessus. 

The  (•yto<i:on(^tic  clothing  of  tlie  fossa  of  Rosonmuelhu'  is  often 
60  augmented  in  volume  tliat  there  is  close  contact  of  its  poste- 
rior and  anteiior  walls,  or  even  complete  occlusion  of  the  fossa. 
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The  numerous  follicles  are  often  swollen,  those  which  are 
Buperticial  being  prominent,  so  that  tonsil,  tubal  prominence  and 
recessus  may  appear  as  if  bestrewn  with  little  granuh^s,  nodules, 
or  flat  J  roundish  elevations,  varying  in  size  up  to  that  of  a  lentil 
{aciUefolliculaTy  ffranular  relro-nasal  caiarrh).  These  present 
either  the  same  coloration  as  the  parts  about  tliem.  or  they  have 
a  gray,  or  grayish  yellow  color.  Their  enlargement  is  dependent 
upon  an  increase  of  their  cellular  elements  in  various  degrees. 
If  this  cell-formation  or  deposit  is  very  extensive,  the  follicles 
have  a  yellow  or  whitish  api>eanince  {suppiiratim  follieular 
catarrh).  Their  disintegration  then  readily  takes  place,  with  the 
formation  of  small,  roundish  ulcers,  and  small,  circumscribed, 
even  confluent  abscesses  in  tlie  pari'nchyma,  the  cicatrization 
of  which  may  give  rise  to  numerous  constrictions  and  to  irregu- 
lar configuration  of  the  surface. 

In  many  cases,  on  the  contrary,  tlie  follicles  do  not  undt*rgo 
any  important  alteration;  that  is  to  say,  there  is  a  condiHon 
which  does  not  differ  from  that  of  the  inter-foUicular  substance. 

The  secretion  of  the  mucous  glands  is  always  increasinl.  In 
consequence  of  this,  the  walls  of  the  cavities  are  covered  witli  a 
thick  layer,  often  sanguineous,  but  usually  of  a  glassy,  thready, 
gray,  yellowish,  and  very  tenacious  mucus.  The  glassy,  viscid 
pings  wliich  sometimes  fill  the  tubal  ojHijin^s  (so  richly  providi^d 
with  glands)  simulate  those  which  project  from  the  mouth  of  the 
n terns  in  catarrh  of  that  organ.  Masses  of  mucus  often  hang 
down,  like  stalactites  from  the  roof  of  tlie  pharynx.  The  acinous 
glands  are  also  frequently  dilated  and  prominent,  especially  in 
the  vicinity  of  the  orifices  of  the  Eustachian  tubes. 

The  epithelium,  for  the  most  part,  shows  no  important 
changes.  In  some  cases,  in  individual  localities,  or  in  greater- 
extent,  there  is  a  gmyish  white  tinge,  dependt*nt  upon  an  in- 
creased thickness  of  the  epithelium  in  consequence  of  more 
copions  formation,  impeded  desquamation,  or  epithelial  suppu- 
ration. In  the  latter  case,  or  upon  removal  of  the  epithelium  by 
serous  eflfusion,  small  erosions  sometimes  occur. 

inleal  jRemarks.—Thi"  milder  cases  seem  to  progress  witliout 

aminent  manifestations.     In  cases  of  other  severe  diseases, 

turbances  of  moderate  severity  may  be  readily  over- 
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looked  by  the  patient  and  by  the  physician.  Respiration 
tlirough  the  nose  is  impeded  only  in  cases  of  very  considerable 
swelling.  The  patient  tlien  breathes  through  the  mouth,  and 
complains  of  the  constant  dryness  in  the  mouth  and  in  the  lower 
phiuynx.  Tlie  voice  is  altered.  These  symptoms,  however, 
have  but  a  limited  value  in  the  presence  of  simultaneous  affec- 
tions of  the  nose.  Participation  in  the  disease  on  the  jmrt  of 
the  middle  ear  may  occur  in  various  manners  (pain,  increased 
by  movements  of  deglutition ;  hardness  of  hearing ;  subjective 
sensations  of  hearing).  In  the  few  uncomplicated  cases  which  I 
have  observed,  there  was  no  fever  ;  on  the  other  hand,  there  was 
dulness  and  heaviness  of  the  head,  and  occipital  pains  in  the 
early  days,  verj^  annoying  at  the  commencement.  In  the  further 
course  of  the  disease,  there  is  usually  a  profuse  secretion  of 
mucus  which  hangs  down  in  part  from  the  nares  and  the  pos- 
terior surface  of  the  soft  palate,  and  in  part  upon  the  posterior 
pliaryiigeal  wall,  exciting  the  jxitient  to  frequent  hawking  and 
gagging.  The  mildest  cases  last  but  a  few  days ;  the  severer 
cases,  those  associated  with  pronounced  swelling,  continue  for 
several  wtvks. 

1\»  oo\  try,  retrogressive  return  of  the  parts  to  a  normal  con- 
dirit)n.  follows  either  in  a  complete  manner,  or  alterations  remain, 
mostly  of  little  significance,  such  as  mollifications  in  the  form 
and  sui)erlieial  configui-ation  of  the  cytogenetic  layer,  as  already 
deseribt\l  ;  ov  the  affection  j>asses  over  into  the  chronic  form, 
with  irs  subsequent  conditions.  Tlie  auml  affections,  also,  as 
far  as  they  are  pri^sent,  may  undergo  ivcovery  in  conjunction  with 
that  of  the  catarrh  of  the  nasivpharynginil  cavities.  But  their 
highest  pvMiit  may  be  reacluHi  later  than  that  of  the  latter  affec- 
tion. Ni>t  iiifiwiuently,  s^vondary  dis^nises  n^uain  Miind,  either 
of  i\w  tnbe  n^Mie,  i>r  of  i]w  tyniKinie  cavity  aI<o,  tl>^  latter  Iving 
tn:!:  v  <.'.'o!ivl:u-y  ^iiirefarri.wi  ,>f  t!ie  :r:- ,  or.  :i<  i-  :j;..  ,.^<;^.  ^f  j^ 
i*ar:n!'i  ot*   the  mivMlv^  oat\  or  of  a  Tn;ru%'nr  i' r!a!T::i:a:h»n  • '*dis- 

r  "  ■  '  o:ii\  b^'  vlirov'^xl  only  :o  :i:i:  \:  ^^u''  v;  o:  r'u'*  svmp- 
to]n<  t^<vt\'hi!:y  vro»-i---i:.  In  vahu  :':  ^  i'^'v  vi:i  *:: -i  of  very 
warm  tbii.N  ^o'::r\^:i  v^:  rab'e  sa*:,  vi:!*:' ^i  '"'"x  :•;' >  :;>.  naso- 
j^haryr^u^^a:  >va.\^  n\.i\  he  e!np!vn.\i  ^^\   >•;:;:'::_:  rh.-;:  u^.  through 
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the  nostrils,  or  they  may  be  applied  by  means  of  tlie  nasal  douche. 
At  a  later  period,  when  there  is  copious  and  annoying  secretion 
of  mucus,  the  secivtiuns  may  be  removed  by  tiie  nasal  douche, 
and  by  gargling  with  indillerent  tluids  (solution  of  table  salt, 
blood- warm).  Astringent  inlluences  am  injurious  Itere,  at  the 
commencement ;  but  they  may  be  employed  with  advantage,  on 
the  contrary,  at  a  later  period  of  the  affection,  and  wiien  it  passes 
into  the  clironic  form  (wldch  see). 

Complications  on  the  part  of  the  neighboring  mncous  mem- 
branes (nose,  ear,  lowt^r  pharynx)  are  to  be  treated  accordingl3^ 
The  ear,  especially,  often  ruquires  immediate  tlmthj  attention, 
which  is  of  more  value  than  any  subsequent  course  of  treatment. 
The  use  of  the  catheter  is  to  be  avoided  as  long  as  acute  mani- 
festations exist.  In  many  cases  the  methodic  removal  of  the 
secretions  from  the  naso-pharyngeal  cavity  suffices  also  to  keep 
the  Eustachian  tube  free  from  secretion  and  render  it  again  a 
drainage  canal  and  ventilating  tube  ;  and  the  injection  of  air  by 
the  method  of  Politzer,  at  stated  intervals  (daily,  at  the  conmience- 
ment),  is  judicious  as  long  as,  in  consequence  <jf  occlusion  of  tlie 
tubes,  the  atmospheric  pressure  in  the  tympanic  cavity  is  differ- 
ent from  that  outside.  In  other  cases  procedures  may  be  neces- 
sary,  the  selection  and  execution  of  which  require  the  skill  of 
the  specialist  (incision  of  the  membrane  uf  the  tympanum,  among 
other  thiugs). 

CfhTonic  Retro-nasal  CatarrJi. 

The  naso-pharyngeal  space  is  often  found  in  a  condition  of 
chronic  catarrh,  both  in  the  living  and  in  the  dead  subject;  not 
infrequently  alone,  but  more  frequently  in  connection  with  tlie 
game  or  a  similar  condition  of  the  nose  or  tlu3  lowt-r  pharynx, 
or  of  both  these  structures,  and  also  of  the  middle  ear. 

Chronic  cataiTh  sometimes  proceeds  from  recurrences  of  tlie 
acute  form,  or  it  immediately  follows  the  acute  form.     For  ex- 
ai    >le,  in  many  cases  of  acute  exanthematuus  disease,  a  chronic 
h  is  developed  directly  from  the  aruti^  form,  while  after 
tg  cold"  several  acute  recurrences  are  necessary  to  es- 
ironic  catarrh.     Or  there  may  be  a  gradual  production 
OL  VU.-4 
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of  the  disease  from  injurious  influences,  trifling  in  themselves, 
but  of  continued  operation.  This  is  demonstrable  in  the  pro- 
longed respiration  of  an  atmosphere  in  which  irritating  particles 
are  suspended,  such  as  smoke,  dust,  and  the  chemical  (chromic 
acid,  its  salts,  and  the  like)  or  mechanical  (flour,  fragments  of 
metal  and  stone,  hair,  etc.)  irritating  particles  that  are  produced 
so  plentifully  in  the  processes  of  various  industrial  occupations. 
Or  it  may  become  developed  under  the  repeated  or  uninterrupted 
influence  of  unfavorable  atmospheric  conditions  (cold,  saturation 
of  clothing,  residence  in  moist,  cold  localities),  and  therefore  prin- 
cipally in  laborers  in  the  open  air,  in  seafaring  persons,  in  the 
population  of  the  north  coast,  in  porters,  in  the  inhabitants  of 
cellars  and  other  subterranean  dwellings. 

Allusion  has  already  been  made  to  the  frequent  appearance 
of  chronic  retro-nasal  catarrh  in  connection  with  prolonged  and 
oft-repeated  disturbances  of  circulation.  Of  all  the  various 
causes,  venous  engorgement,  more  than  any  other,  leads  to  very 
pronounced  alterations. 

Finally,  unfavorable  constitutional  conditions  must  be  indi- 
cated as  causes  of  chronic  catarrh  of  this  locality  ;  above  all, 
tuberculosis,  scrofulosis,  and  sj^philis. 

Anatomical  altei'ations, — Hyperemia  is  alwaj^s  present  in 
different  grades.  It  is  partly  dependent  upon  the  amount  of 
blood  the  individual  possesses,  upon  other  diseases  with  which 
he  may  be  affected  (valvular  disease  of  the  heart,  emphysema, 
etc.),  and  ui)on  the  character  of  the  injurious  influences  at  the 
seat  of  tlie  dis(\ise  (as  excessive  drinking).  The  hyperaemic 
tissues  exhibit  a  dirty  gmyish  red,  or  a  dusky  dark  red  color  in 
various  sliades,  a  bluish  tint  in  venous  congestion,  and  a  dirty 
coi)per  color  in  drinkers.  In  conditions  of  atroph}^  the  coarser 
veins  soiiK'times  become  very  distinctly  in-oniinent,  tortuous,  and 
dikitcd,  esi)eeially  around  the  tubal  oj^eiiiiiirs  and  the  ehoana?. 
Small  hemonlia.ui's,  also,  or  tlie  remains  of  tliem,  are  frecjueutly 
eneounteivd  in  the  substance  of  the  iiiueous  nienibnuu^  in  chronic 
catarrh,  esi)ecially  in  congesrive  liyi)eraMuia,  and  in  diseases  dis- 
posing to  rupture  of  tlie  v(»ssels,  such  as  atheromatosis  ;  but  it 
also  occurs  even  under  the  most  varying-  eonditions.  An  es- 
cape of  blood  niay  also  take  i)laoe  at  dillVreiit   i>oiiUs  in  the 
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flooi*s  of  ulcers,  and  about  their  circumference,  and  deposits 
of  h^matoidin  in  cicatrices  are  not  tmfrequent.  In  consequence 
of  frequent  small  bleedings  upon  the  surface,  tlie  free  mucus 
becomes  correspondingly  discolored.  If  the  hemorrhages  take 
place  in  the  lacuiue  or  in  the  cavernous  recesses  formed  from 
them,  the  blood  may  first  stagnate  thei*e,  uiidi^rgo  tlie  customary 
transformation,  and  be  discliarged  accidentally  by  mov(^ments 
of  gagging,  or  by  the  introduction  of  instruments  (as  the  Eusta- 
chian catheter).  In  a  case  reported  by  von  TrocUsch,  which 
properlj'  belongs  here,  masses  were  discharged,  after  catheteriza- 
tion of  the  tube,  which  fi-om  their  rusty  color  were  at  first 
mistaken  for  pneumonic  sputa. 

Tliickening  of  the  mucous  membrane  takf:s  j)hic<\  in  most 
instances,  during  the  course  of  chronic  catarrh  ;  nnd  in  other 
cases  the  membrane  und«^rgoes  thinning.  Tln^  incn^ast*  of  vnliime 
results,  in  the  hrst  place,  from  dilatation  of  the  vessels,  tlien  from 
a  copious  serous  saturation  (especially  in  congestive  catarrh),  and 
then,  in  most  instances,  and  in  many  cases  principally  or  (\vrlu- 
sively,  from  an  augmentation  of  the  normal  or  modified  tissues 
of  the  parts  (hypertropliy).  Such  prontninced  deviations  from 
the  normal  dimensions  of  t!ie  parts  as  occur  in  acute  catarrh,  occur 
but  seklom  in  the  chronic  form  of  the  dist*ase,  Tlie  thickening  is 
usually  moderate  (the  pharyngeal  tonsil  seldom  <\Kr'<>eds  a  thick- 
ness of  one  centimetn^— four4enths  of  an  inch).  The  frequent 
enlaT'gement  of  the  follicles  here  observed,  whose  superficial  posi- 
tion in  the  parts,  especially  at  the  tubal  p]*(»nunt'nci*s,  imparts  the 
chat^cteristic  granular  asp<H^t  already  described  [rhronic  folUcU' 
lar^  granular  refro-naml  eatarrJi)^  is  usually  produced  l)y 
h3T>ertrophic  processes  in  the  glands  themselves,  and  sumetinies 
by  their  suppuration. 

Thinning,  shrinking  (atrophy)  of  tin*  mucous  membrane  takes 
place  not  infrequently,  after  long  continuuncL^  of  chremie  catarrh. 
In  elderly  people  nM:ro-nasal  catarrh  is  ikjI  nfren  ul>s«^rved  in  con- 
ion  with  swelling  or  witli   hypertruphy  of   the  parts,  while 

efaction  of  the  mucous  membrane  is  of  very  frequent  occnr- 

;:e  in  such  individuals, 
latation  and  hypertrophy  of  the  mucous  glands  often  occur, 
result  of  which  promijiences  are  sometiujcs  visiljh*  upon  the 
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surface.  The  secretion  is  usually  very  materially  increased. 
The  symptoms  connected  therewith  often  constitute  the  chief 
annoyances  of  the  patients.  The  surface  of  the  parts  is,  as  a 
rule,  overlaid  with  a  layer  of  mucus,  of  varying,  often  very  great 
thickness,  and  of  a  glassy,  clear  or  gray,  whitish  gray,  yellowish 
white,  yellowisli  or  yellowish  green  color,  in  most  instances  of 
immoderate  toughness.  Such  secretion  is  not  infrequently  seen 
descending  upon  the  posterior  pharyngeal  wall,  or  is  observed 
(by  means  of  the  mirror)  hanging  down  from  the  vault  of  the  phar- 
ynx, or  from  the  orifices  of  the  Eustachian  tubes.  The  dense, 
leathery  consistence  which  these  masses  may  acquire  (by  evapo- 
ration) is  well  known.  Such  plugs  are  not  infrequently  drawn 
out  upon  the  catheter,  adhering  with  great  tenacity  to  its  beak. 

This  locality  is  very  frequently  the  seat  of  cyst-like  formations 
in  cases  of  chronic  catarrh  ;  and  even  true  cysts  are  occasionally 
developed  here.  Concerning  their  origin  (usually  from  parts  of 
the  lacunae),  their  contents,  their  often  remarkable  size,  and  their 
numbers,  see  what  has  already  been  written. 

The  following  condition,  which  is  observable  in  many  cases, 
is  characteristic  of  retro-nasal  catarrh  associated  with  hyperse- 
cretion. On  the  pharyngeal  tonsil,  on  the  tubal  prominences,  and 
in  the  fossa  of  Rosenmueller,  we  see  numerous  fine  apertures,  and 
somewhat  larger  round  and  also  slit-shaped  openings.  Even 
moderate  pressure  will  force  numerous  isolated  small  drops  of 
mucus  from  the  former,  and  from  the  latter  lumps  of  mucus 
and  colloid  material  of  varying  and  sometimes  colossal  size, 
often  in  great  numbers.  The  former  are  orifices  of  distended 
mucous  glands ;  the  latter  are  cystoid  dilated  portions  of  the 
lacunar  or  tubular  glands,  the  result  of  pathological  processes. 
(In  a  similar  manner,  such  hollow  spaces  may  be  evacuated  during 
diirital  exploration,  or  through  introduction  of  the  catheter,  in 
coiist'quiMice  of  tli(»])n^ssure  ('X(^rt(Hl  in  tlu'se  nianij)ulations.)  In 
many  casrs  clostHl  cavitit's  riMnain,  tli<*  contt'nts  of  wliich  glisten 
throuiili  with  a  ui-ay  or  A'cllowisli  gray  lustiv:  and  they  may 
(»ven  ])nsh  tli«'  sui-farf  forwainl — truo  cysts,  unchangeable  by 
))n»ssun\  but  readily  torn,  on  tin*  otlicr  liand,  by  ini^uis  of  the 
cathettM*.     (Sucli  occurrences  are  inentioutHl  by  von  Troeltsch.") 

The   e])itlieliuni   is  h.-re    thicktMied  in   individual  cases,   and 
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assumes  a  whitish  gray  color,  especially  on  the  posterior  walL 
I  hare  also  sometimes  seen,  in  and  n^^ar  'the  edges  of  nicers,  a 
proliferation  of  epithelium  (with  or  witliout  a  deposit  of  pus)  and 
its  elevation  by  newly- formed  papilhe, 

I  find  erosions  and  small  superficial  losses  of  substance  not 
altogether  infrequently  at  various  points  ;  ulcers  of  greater  deptli 
and  extent  (up  to  adianipter  of  six  millimetres — one-quarter  of  an 
inch),  circular,  with  steep  thickened  edges,  occur  in  a  few^  cases 
only,  and  almost  solely  wliere  tlie  posterior  wall  merges  into  tlie 
pharyngeal  tonsil,  or  rarely  in  the  very  substance  of  the  tonsil. 
Here  we  often  find  small  fullicular  ulcers,  singlj^  or  in  groups, 
but  of  less  regular  outline. 

S(/mptomatology. — Tlie  symp>toms  of  chronic  retro-nasal  ca- 
tarrh are  chiefly  dependent  upon  the  cliaracter  and  quantity  of 
the  pathological  secretion,  and  the  amount  of  angnicntation  in 
thickn**ssof  the  mucous  membrane.  An  actual  occlusion  of  the 
choanal  by  the  swollen  or  liypertrophled  pendent  pharyngeal 
tonsil  occurs  only  exceptionally.  More  fi^quently  the  portion 
remaining  free  is  periodically  filled  up  with  tenacious  musses  of 
secretion,  as  is  shown  by  a  change  in  the  sj"m]>toms  (continuous 
breathing  through  the  mouth  and  altered  speech),  as  well  by 
the  results  following  the  successful  use  of  the  nasal  douche. 
The  swelling  at  the  orifices  of  the  Eustachian  tul)cs  (which  are 
notoriously  wide)  is  seldom  so  €onsideral)le  as  in  itself  to  pro- 
duce an  occlusion  of  the  middle  ear  with  its  immediate  mechan- 
ical results  (iurefa<vtion  of  the  air).  But  even  a  moderate  con- 
Btriction  favors  the  complete  abolition  of  the  calibrtMif  the  tubes 
by  viscid  mucus.  Such  a  condition  occurs  in  a  cej-tain  ratio  of 
caseSt  even  without  marked  swelling.  In  cases  of  great  increase 
of  thickness  of  the  mucous  membrane,  tlie  muscles  of  the  palate 
may  become  relatively  insufficient,  and  in  case  of  their  atnqdiy, 
absolutely  so  (von  Troeltsch),  Difihmlty  of  swallowing  does  not 
readily  occur  under  such  circumstances  ;  but  there  is  an  insuffi- 
cient ventilation  of  rhe  middle  ear,  if  the  crmfi-actions  are  not 
sufficiently  powerful  to  render  tlie  orifice  of  tlie  Eustachian  tubes 
I       nt. 

3  presence  of  a  great  amount  of  secretion,  especiall}^  when 
*nse,  tenacious,  leathery  consistence,  sometimes  i3roduces  an 
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annoying  sensation  of  heaviness  and  confusion  in  the  head,  or 
the  sensation  as  of  the*  presence  of  a  foreign  body.  Headache 
also  occurs  now  and  then,  fleeting,  or  of  longer  duration.  Many 
])atients  feel  themselves  driven  to  characteristic  movements  of 
the  soft  palate  in  order  to  draw  the  mucus  down,  or  to  frequent 
hawking  when  it  has  descended  into  the  lower  pharynx  (see 
above).  With  very  slight  secretion  (in  atrophic  conditions)  there 
is  often  a  feeling  of  dryness  ;  and  so,  likewise,  when  any  con- 
siderable portions  of  the  nose  are  destroyed. 

Concerning  the  manifestations  in  simultaneous  disease  of  the 
nose,  the  lower  pharynx,  and  the  ear,  consult  the  appropriate 
sections. 

All  the  symptoms,  those  arising  from  the  naso-pharyngeal 
cavity  itself,  as  well  as  those  from  the  contiguous  organs,  are 
usually  mon3  prominent  at  the  close  of  the  night's  rest,  during 
which  the  secretion  has  not  been  removed  at  all,  or  has  not  been 
sufficiently  removed.  They  are  increased,  further,  by  whatever 
augments  the  flow  of  blood  to  the  parts  (rich  food  at  meals,  the 
us(^  of  s])intuous  liquors),  or  impedes  its  reflux  in  the  veins  (con- 
tinuous stooping,  tight  cravats,  the  knapsack  and  clothing  of 
soldiers,  c^tc). 

Not  a  fcnv  cases  progress  almost  without  symptoms.  Often 
it  is  tli(^  cons(^cutive  affection  of  the  ear  which  brings  the  patient 
to  tli(»  physician.  Affections  of  the  ear  occur  here  much  more 
frequi^ntly,  and  are  more  often  extended  over  the  entire  middle 
ear  (chioiiic  catarrh,  also  suppuration),  than  in  acute  retro-nasal 
catarrlis;  and,  not  infrequently,  they  lead  in  the  course  of  time 
to  the  hiii:h('st  grades  of  functional  disturbance. 

Even  inveterate  catarrh  of  this  region  is  curable  under  favor- 
able constitutional  conditions,  or  after  the  improvement  of  un- 
favorable conditions,  by  the  institution  of  suitable  treatment 
witli  a  proper  amoiint  of  co-op<n-ation  on  the  part  of  the  patient. 
In  many  ('as(»s  improveincmt  only  can  bo  aeconii)lished,  and  that 
to  a  variable  and  oft(»n  to  but  a  slight  extent.  Tliis  is  truo  in 
cases  in  which  other  ini])ortant  loral  or  geniM-al  diseases  persist, 
in  cases  oceurring  dui'ing  advanced  life,  or  in  case  of  the  con- 
tinued action  of  injurious  influences  ('as  in  hal)itual  drunkai-ds 
and  persons  following  certain  avocations).     Sometimes  the  only 
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result  that  can  be  obtained  is  the  warding  off  of  annoying  symp- 
toms by  means  of  some  simple  procedures,  to  be  employed  daily 
by  the  patient  himself. 

Recurrences  after  recovery,  or  exacerbation  of  existing  pro* 
cesses,  especially  as  a  result  of  ''catching  cold''  (every  winter^ 
therefore,  in  predisposed  individuals),  and  in  consequence  of 
general  or  local  di^aeases  (in  the  nose  or  lower  phaiynx),  are  not 
infrequent. 

AVhen  left  to  itself,  retro-nasal  catarrh  is  of  indefinite  duiti- 
tion.  At  lii^t,  hypertropluc  conditions  are  frequently  developed. 
The  final  termination  after  many  j^ears'  duration,  in  advanced 
age,  is  atrophy. 

The  aim  of  the  local  treatment  is  to  secure  careful  rnnoval  uf 
the  secretions,  decrease  in  the  amount  of  secretion,  and  cure  of 
the  swollen  conditions. 

The  nasal  douche  and  gargling,  both  of  especial  im])ortance 
early,  are  to  be  employed  several  times  a  day  ;  the  Annier  with 
a  five-grain  solution  of  table  salt,  or  with  a  solution  of  bicurbon- 
atp  of  soda  of  the  same  strength,  or  witli  a  mixture  of  the  two. 
Their  employment  leads  to  an  iiiiprov*/<l  condition  of  tljc  cavities, 
which  usually  takes  place  soon  ;  but  in  cases  of  great  viscidit}' 
and  copiousness  of  the  secretion,  oidy  after  prolonged  use,  even 
continued  for  months.  The  caviti^^s  are  friH/d  from  tlie  coarser 
masses,  and  by  continuing  the  operation,  tlicy  arc  always  kept 
approximatel}'  clean,  and  in  this  way  the  anuoyiag  symptoms 
subside.  Recovery,  also,  is  promoted  by  tlieir  use,  or,  at  any 
rate,  a  condition  of  the  mucous  membrane  is  reached  which  ren- 
ders it  possible  to  act  upon  it  medically,  as  is  nut  the  case  wlien 
it  i-emains  covered  with  a  layer  of  stagnant  and  closely  adherent 
secretion. 

In  this  connection  the  daily  washing  of  the  parts  once  or 
several  times,  with  an  astringent,  by  means  of  the  nasal  douuhe — 
always  after  careful  cleansing  witli  salt  water— comes  in  question. 
The  best  prepamtion  for  this  purpose  is  a  solution  of  sulphate  of 
zincj  half  a  grain  to  the  ounce.  The  remedy  in  tliis  weak  diliUion, 
which  should  not  be  exceeded  without  caution,  produces  a  sliglitly 
irritant,  astringent  influence  upon  the  nrncous  membrane  of  the 
'^ose  and  the  naso-pharyngeal  cavity.      Stronger  solutions  are 
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rarely  borne  (they  produce  headache,  burning  in  the  nose,  irri- 
tation of  the  conjunctiva).  With  other  remedies  (tannin,  etc.)  I 
liavo  had  less  success.  I  caution  against  the  use  of  alum  in  a 
fluid  form,  because  I  have  seen  permanent  loss  of  smell  after  its 
use,  in  three  cases. 

If  we  desire  occasionally  to  introduce  more  concentrated  soln- 
tions  (nitrate  of  silver,  from  fifteen  to  fifty  grains  to  the  ounce, 
sulphate  of  zinc  from  fifteen  to  twenty-five  grains)  into  the  naso- 
phar3'ngeal  space,  avoiding  the  irritable  nasal  passages,  we  may 
satumte  a  sponge  on  the  end  of  a  probang  with  the  desired 
fluid,  and  pass  it  up  through  the  pharynx.  If  we  wish  to  employ 
a  long  hair  pencil  through  the  healthy  nose,  the  concentration 
of  the  solution  must  be  decreased  ;  at  least,  it  should  not  exceed 
the  lower  limit  of  the  proportions  given  above.  This  precaution 
may  often  be  unnecessary  in  chronic  diseases  of  the  nose^ 
which  endow  tli(*  ]iarts  with  greater  tolerance  and  even  require 
the  (employment  of  stronger  remedies.  Injections  through  the 
pharyngi^al  catheter,  from  the  nose,  must  be  practised  only  with 
such  medicaments  as  may  gain  access  to  the  stomach  without 
injurious  consequences. 

Th(»  frequent  (once  or  twice  a  week,  daily  at  first)  insufflation 
of  ]M)\vders  is  often  very  useful,  tried  at  first,  and  continued 
according  to  the  indications.  The  best  powder  is  very  finely 
pulveiized  alum  ipure,  or  in  a  mixture  with  equal  parts  of  gum 
arabic\  blown  tlirougli  a  tube  passed  through  the  lower  pharynx, 
or  throuiili  the  noso  (siv  g(Mi(M-al  treatment).  These  powders  act 
stiiuulatiuLcly  and  astringently  upon  the  mucous  membrane,  and 
are  very  well  In^rne  for  the  most  part.  Carbonate  of  soda,  com- 
mon salt,  a  mixture  of  both,  or  s:il-ammoniac,  may  be  employed 
in  tliis  way  with  great  service,  in  cases  of  the  retention  of  very 
viscid  and  adlienMit  masst^sof  secn^tiiMi.  In  very  obdurate  cases, 
in  cn^-'-i  of  esp.H'ially  eopiou^^  colltHMious  of  mucus,  and  severe 
liIlu^  it  is  irooil  ]M*:\etiee  (o  use,  ouro  or  oftener,  a  powd(T 
ni]^os>Ml  (^f  (»ne  \\\v{  o^  iiiri'ate  of  silv.'r  wirli  from  eiixht  to  ten 
]virrs  of  a  mixture  of  iruni  ai-abii*  and  suii-ar.  This  usually 
ex»*ir.'s  ar  (»net»  an  inei-ea^ed  but  thin  fluid  secretion,  often 
sn-'-^/in^  auvl  InirninLr.  and  sometimes  lieavlaclie  alst>.  Tln^  extri- 
cativMi  (»f  mn^st's  bv  pirirling,  iraciriui:,  and  by  tlie  nasal  douche, 
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takes  place  more  readily.  After  the  fimfc  storm  is  over,  the 
patient  feels  a  remarkable  alleviation  (in  many  cases,  in  relation 
to  the  ear  also),  which,  however,  is  not  often  of  long  continuance 
at  first. 

The  cauterization  of  hypertrophic  parts  with  nitrate  of  silver 
in  substance,  is  practised  tlu^ough  the  nose  or  through  the  lower 
pharynx,  by  means  of  sounds  or  probes  which  carry  a  small 
globule  of  the  material  on  their  extremities.  TJiose  to  be  intro- 
duced through  the  nose  are  protected  by  tubes.  Concerning 
these  points,  and  also  concerning  the  use  of  the  galvano-cautery, 
and  other  operations,  see  under  Hyperplastic  Catarrh  and  Morbid 
Growths. 

The  treatment  of  the  diseases  of  the  nose  and  the  lower  pha- 
rynx, so  often  present,  is  not  to  be  oniittt-d  (see  the  sections  in 
question).  The  middle  ear,  so  often  involved,  demands^  above 
all,  careful  attention  on  account  of  the  danger  to  it^  functions. 
Although  the  improvement  of  the  retro-nasal  catarrh  ofti'n  exerts 
a  benelieial  influence  upon  the  associated  aural  alTection,  still, 
certain  conditions  of  this  organ  occur  during  its  continuance 
which  require  intelligent  special  treatment  (use  of  tlHM^alhct(Tfor 
various  purpos^^s,  paracentesis  of  the  tympanic  cavity,  etc.).  Tlie 
Bimple  procedures  recommended  in  treating  of  acute  retro-nasal 
catarrh,  are  generally  not  sufficient  here.  If,  on  the  contrary, 
these  conditions  are  neglected,  they  are  very  likely  to  result 
in  chronic  forms  of  dist^ase,  of  indeHnite  duratiou,  and  very 
intiuctable  to  subsequent  treatuient.  Such  forrus,  bring  t^ubject 
to  exacerbations  upon  very  slight  provocation,  and  at  leijst  grow- 
ing worse  every  winter,  often  lead,  early,  to  a  severe  grade  of 
deafness  in  consequence  of  secondary  changes  in  the  mucous 
membrane  (sclerosis,  calcareous  deposits,  etc.,  and  thus  to  immo- 
bilization of  the  sound-conducting  apparatus),  and  h'ss  fre- 
quently fo  deafness  in  consequence  of  destructive  pi-ocesses. 

Besides  the  local  treatment,  constitutional  treatment  is  essen- 
tial in  the  case  of  many  patients,  especially  in  those  wlio  are 
syphilitic,  scrofulous,  tuberculous,  or  an;crnic.  Residence  at  a 
welhs<-lpcted  watering-place  may  be  of  important  serviee. 

In  certain  cases  of  old  invetemte  catarrli,  wliich  liad  withstood 
herapeutic  measure,  and  in  which  there  was  no  evidence  of 
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sypliilitic  infection,  I  have  seen  improvement  after  the  pro 
tructed  use  of  iodide  of  potassium,  and  especially  under  the 
inlluence  of  calomel  (four  grains  at  a  dose  given  daily,  and  con- 
tinued from  ten  to  fourteen  days,  repeated  several  times  if 
necess[iry). 

To  prevent  recurrences  in  cases  that  have  been  cured,  and 
exacerbations  in  cases  of  existing  retro-nasal  catarrh,  avoidance 
of  the  injurious  causal  influences,  and  methodic  hardening  of  the 
skin,  are  not  to  be  dispensed  with. 


Acute  aad  Chronic  Catarrhal  Inflammation  of  the  Lower  Pharynx;  Acnte 
and  Chronic  Pharyngeal  CatarrlL 

Acute  Calarrh  of  the  Lot€€r  Pharynx. 

This  seldom  occurs  by  itself.  The  larynx,  the  moutli,  or  the 
naso-]>haryngi'Ld  cavity  is  often  diseased  at  the  same  time.  The 
soft  palate  is  the  part  most  likel3'^  to  participate  in  the  disease. 
This  is  usually  the  part  ]>rincipally  alTected  and  furnishing  the 
most  imptjr  taut  symptoms,  while  the  allection  in  the  lower  pha- 
ryiix  airiH'ars  muesli  less  severe.  Thus,  there  is  sometimes  simple 
catarrh  of  the  latter  in  association  with  phlegmonous  intlamma' 
tion  of  the  ])alate. 

The  sann>  injurious  influences  occasion  acute  catarrh  of  the 
palat**  and  of  the  lower  pharynx  (atmos])heric  influences,  chemi- 
cal and  mechanical  irritation  from  ingesta,  overstraining  of  the 
parts)  ;  the  same  acnte  and  chronic  diseases  are  likely  to  be 
accomi^anied  by  affection  of  these  parts  simultaneously.  An 
acute  catarrh  of  the  lowx*r  pharynx  may  also  occur  witliout 
angina,  alone  or  associated  wdtli  catarrh  in  the  lar3^nx,  especially 
aftiT  **  taking  cold/'  after  (excessive  smoking  and  drinking,  after 
too  much  singing  and  protiacted  speaking.  We  must  altiibnte 
a  certain  inllnence  to  individnal  piedisposition  in  accounting  for 
the  fact  that  sometimes  the  one  and  sometimes  the  other  of  the 
organs  affected  in  common  by  tin?  same  injurious  influences,  ^ 
be  pro  m  i  \m  'U  1 1  y  t>v  sole!  y  di  seased , 

The  anKlomiral  changes  are  often  less  markt; 
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pharjmx  than  in  the  i>alate.  The  redness  is  uniformly  less  ■  it 
is  diffuse  or  attended  by  prominence  of  some  yenous  pkxus. 
The  swelling  only  exceptionally  reaches  a  severe  degree  ;  it  is 
uniform  or  presents  small  tlattish  prominences  on  the  surface 
(dilated  mucous  glands,  swollen  follicles).  Sometimes  there  is 
also  a  formation  of  vesicles,  of  excoriations,  or  of  small  follicular 
ulcers. 

Mild  cases  progi'ess  witliont  any  special  discomfort.  In 
severe  cases  the  local  si/m2}lo77is^  at  the  commencement,  ai'e 
heat,  drjTiess,  sensation  of  tensioUj  and  difficulty  in  swallowing, 
but  pain  is  infrequent ;  and  at  a  later  date  there  is  a  cnpious 
secretion  of  mucus  (causing  frequent  hawking,  gagging,  eren 
vomiting,  and  cough). 

When  the  entire  pharynx  participates,  all  the  general  symp- 
toms of  angina  may  be  increased.  Fever  is  seldom  present  in 
simple  catarrh  of  the  lower  pharynx,  but  headache  is  mure 
frequent. 

Course, — In  cases  of  catarrh  limited  to  tlie  lower  phnrynx, 
recovery  often  follows  in  a  few  days.  In  other  cases  it  nxiuires 
a  period  of  from  one  to  two  weeks^  seldom  longer.  Sometimes 
it  passes  into  the  chronic  form  of  the  disease.  In  vi^ry  hifre- 
qnent  cases  there  is  a  fatal  termination  by  extension  of  the 
process  into  the  larjnix  (from  a^Iema  of  the  glottic).  Such  cases 
have  been  reported  by  Rilliet  and  Barthez.  Bamberger,  Ruelile. 

TreatmenL — In  many   cases  there   is  no  necessity  for  any 
special    treatment.     As  a  matter  of    conrse,    certain   injurious 
influences  (irritating  ingesta,  smoking,  etc.)  must  be  abandoned. 
In  ciise  of  pain,  and  in  severe  cases  generally,  cataplasms,  moist 
and  warm  applications  around  tlie  neck,  may  be  employed  with 
advantage,  and  fio,  also,  derivatives  to  the  skin  (sina]»isms,  foot- 
baths) and  to  the  bowels.      Ijoeally,  advantage  will  be  di^rived 
from  frequently  repeated  inhalations  of  simph^  warm  vajjur  oC 
3r  of  salt  water,  or  a  solution  of  mnriate  of  ammonia,  or  the 
geal  bath  may  be  used  with  a  decoction  of  mallow  or  the 
,  in  the  absence  of  inHammatory  pain,  gargles  with  a 
'orate  of  potash,     (For  severe  forms  of  the  disease, 
of  phlegmonous  inflammation).     To  prevent 
hardening  of  the  surface  of  the  body  in 
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general,  and  of  the  skin  of  the  neck  in  j^articolar,  and  the  avoid- 
ance of  the  ordinarj^  injurious  influences  (smoking,  drinking, 
unn*^essarT  breathing  through  the  open  mouth,  too  great 
exertion  in  speaking  and  singing)  are  to  be  recommended. 

Citron ic  Catarrh  of  the  Lower  Pharynx. 

Tliis  supervenes  upon  acute  catarrh  as  a  direct  sequel,  or  in 
connection  with  mild  recurrences  due  to  slight  exposure.  It 
may  also  gradually  ensue  under  the  influence  of  the  repeated 
or  the  continuous  operation  of  injurious  influences  (see  acute 
catarrh  •.  or  in  consequence  of  disturbances  in  the  circulation  (in 
ht>art  and  lung  affections,  etc.).  It  occurs  by  itself  more  fre- 
quently than  the  acute  form,  and  it  may  occur  with  simultaneous 
catarrh  of  the  larynx  or  the  nasopharyngeal  cavity,  or  with 
angina. 

Aint'Tniral  CJianrjcs, — In  most  instances  there  is  hypenemia, 
whiili  may  exist  in  very  various  grades.  It  is  especially  pro- 
noun ••d  ill  drinki^rs,  and  also  in  cases  of  venous  stasis,  always 
nioditi-  d  according  to  the  quantity  of  blood  in  the  patient. 
Ext»i>:v»*  dllaration  readily  occurs,  and  varicose  dilatation  too, 
wi:h  « <'nr«jrtion  of  the  coarser  veins,  here  so  numerous  in  the 
d»'-]  -r  lavt/rs.  There  is  not  often  any  very  considerable  increase 
(f  tl.i  kii'ss  in  tlie  parietes,  even  when  the  hypertrophy  is 
mark-  1.  On  the  other  hand,  the  appi<inince  of  individual  or 
mini -I  us  flat  prominences,  uniformly  colored,  or  from  a  gray  to 
a  rv'vl dish  -ray  color  (swollen  and  newly  formed  follicles  ;  dilated 
and  }iy]  -rrropliitHl  mucous  glands,  is  a  very  common  thing  in 
c]:ro!ii  •  -ararrli  of  the  lower  pharynx — a  condition  wliich  is  then 
c« 'mm  Illy  ^:\\U^\  pJiari/nfjtfts  fjrainflosa.  In  the  course  of  this 
a!T  '  :i'  ::  •  •!! litions  of  atrophy  may  also  Ivcome  develop>ed. 
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Symptoms  of  importance  are  often  absent.  When  siicli  are 
present  they  are  generally  of  the  nature  of  various  subjective 
sensations  wliicli  are  principally  dependent  upon  increased  or 
dimimshed  secretion— sensations  of  dryness,  burning,  rawness, 
disposition  to  hawk,  cough,  etc,  Smok<r-rs  and  drinkers  do  not 
complain  much  of  these  annoyances,  which  are  incident  to  their 
habits.  These  manifestations  are  most  evident  generally  in  the 
mornings  or  after  over-exertion  (in  teachers  and  singers),  or  after 
excesses. 

Severe  grades  of  catarrh  are  often  associated  with  slight  local 
symptoms.  In  some  persons,  on  the  contrarj",  esprcially  in 
hysterical  individuals,  there  is  a  great  irritability  of  tlie  niucons 
membrane,  a  regular  hyperaisthesia  under  the  most  insigniiicaiit 
influences,  although  the  changes  of  structure  are  very  moderate. 

In  some  patients  catarrli  of  the  lower  pharynx  gains  mnn^ 
importance  from  participatiau  of  the  larynx  (lioarsencss,  cough, 
loss  of  voice)  and  of  the  naso-pharj^ngeal  space,  especially  the 
tubal  oriJices  (liardness  of  hearing,  noises  in  the  ears)» 

Course. — Whether  the  chronic  form  of  the  disr^ase  is  cured, 
or  whether  it  continues  for  years,  to  subside  finally  in  atrophy, 
depends  chiefly  upon  the  causes  which  have  given  rise  to  it  and 
have  maintained  it.  If  it  is  not  practicable  to  avoid  the  injuri- 
ous influences,  to  cure  or  improve  the  constihitional  and  impor- 
tant local  affections,  then,  as  a  rule,  no  permanent  relief  to  the 
pharyngeal  catarrh  is  to  be  anticipated  from  local  remedies. 
On  the  other  hand,  it  is  usually  practicable  even  then  to  effect 
an  amelioration  as  far  as  the  symptoms  are  concerned. 

Treat meiit—^OQ^l  treatment  may  be  employ txl,  in  the  form 
of  gargling,  to  remove  the  secretions,  more  especially  iu  the 
morning.  To  produce  an  astringent  influence  upon  tlie  mucous 
membrane,  we  may  resort  to  frequent  gargling  daily  and  the  use 
of  the  pharyngeal  bath,  and  to  inlialations  of  alum,  tannin,  etc, ; 
to  pencilling  the  accessible  parts,  once  or  twice  a  week,  or  even 
daily,,  with  solutions  of  nitmte  of  silver  or  of  sulphate  of  miv. 
(from  fifteen  to  thirty  grains  to  the  ounce).  Other  measures  an^ 
lisite  in  conditions  of  atroplij^  or  hypertrophy  of  the  mucous 
T^ne  (see  farther  on). 

neral  treatment,   whicli  is  often  important,  and  must 
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always  be  associated  with  the  local  treatment,  is  to  be  instituted 
according  to  the  conditions  of  the  individual  case.  The  choice 
of  a  bathing-place  may  be  especially  governed  by  individual 
requirements.  It  is  not  every  one  that  will  be  cured  or  im- 
proved at  Ems ;  more  patients  are  to  be  recommended  to  visit 
Aix-la-Chapelle,  Marienbad,  or  Kreuznach. 


Phlegmonous  Inflammation  of  the  Naso-pharjrngeal  Cavity;  Betro-nanl 

Phlegmon. 

This  affection,  associated  with  severe  swelling  and  hypertro- 
phy, with  suppuration  of  the  parenchyma,  and  with  pain,  occurs 
after  operative  procedures  in  the  naso-pharyngeal  space,  espe- 
ciall}^  after  the  use  of  the  hot  iron  and  after  severe  cauterization 
in  tlie  removal  of  morbid  growths ;  and  it  may  then  extend  to 
the  lower  pharynx  also. 

In  one  case,  in  which  death  took  place  on  the  fifth  day  after 
resection  of  a  carcinomatous  upper  jaw,  I  found  sero-purulent 
infiltration  (with  hemorrhages)  in  tlie  pharyngeal  tonsil,  at  the 
oiifices  and  prominences  of  the  Eustachian  tubes,  and  in  the 
levator  and  tensor  muscles  ;  pure  purulent  infiltration,  with 
abscess,  in  some  places  ;  and  ulceration  at  one  tubal  orifice.  In 
two  pt^niliar  cases  (in  1871)  I  saw  reactive  inflammation  of  the 
naso-j^liaryngeal  cavity,  which  was  attended  with  severe  pains 
and  the?  secretion  of  purulent  mucus,  and  which  led  to  inflamma- 
tion of  tli(3  middle  ear,  after  removal  of  portions  of  the  pharyn- 
g(^al  tonsil  with  Meyer's  ring  (see  below).  After  live  or  six  days 
the  old  condition  had  returned,  excepting  as  regards  the  ear. 

An  anrcmic  young  man,  seventeen  years  of  age,  whose  ears  were  sound,  and 
wliose  hearing  was  excellent,  but  who  could  breathe  only  through  the  mouth,  and 

spoke  without  use  of  tlio  nose,  souglit  relief  on  tliat  account.  On  examination 
by  th"  linger  and  tlio  mirror,  tlic  pharyngeal  tonsil  was  found  to  extend  far 
downwards,  to  l»e  liy{)ertropl»ic,  and  to  be  divided  longitudinally  and  lobulated. 
It  was  removed  by  me  with  Meyer's  ring,  in  several  sittings  of  long  duration. 
The  exi)ected  improvement  duly  followed;  ])ut  at  the  dose  of  the  last  o[)eration  a 
reaction  .set  in,  as-ociated  with  headache  and  with  .severe  pains  in  the  right 
ear.  R.'i>eated  paracentesis  of  the  alTected  tympanic  cavity  became  lu  cessary.  It 
was  a  long  time  (a  quarter  of  a  yearj  before  the  sero-purulent  inllammation  of  this 
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CftTitj  was  fully  healed.  The  tolerance  of  the  patient  permitted  the  freeing  of 
the  Tomer  aud  the  choantif,  and  the  healing  of  the  surf  ace  of  the  -vvouud,  to  l>e 
watched  from  time  to  time  by  means  uf  the  miiTor. 

In  a  scrofulous  girl,  twenty  two  years  of  age  (with  mucous  catarrh  of  Ixilh 
middle  ean*,  only  temporarily  benefited  l)y  the  usual  remedies,  and  with  oral  res- 
piration^ and  altered  spt?eclO,  there  waa  a  remarkable  increase  of  thieknesa  in  the 
pharyngeal  tonsil,  in  adLlitiou  to  hy]>ertrupiiy  of  the  palatine  tonsib,  which  latter 
I  at  once  exciscHl,  The  former  presented  to  rliino&copic  and  digital  exploration  a 
lobulatcd  and  granular  surface*  A^fter  repeated  use  of  the  ring,  there  whs  head- 
ache, intense  pain  in  both  ears,  and  spontaneous  rupture  of  one  tympanic  mem- 
brane.     Considerable  alleviation  followed  leeching,  the  use  of  cathartics,  etc. 

Wreden  narrates  a  case  which,  from  its  origin  and  its  course, 
is  clxaracterized  as  phlegmonous.  Caustic  liquor  ammonia  had 
been  inadvertently  poured  mto  the  nose  of  an  et.'him])tic  woman 
so  I  hat  the  caustic  fluid  penetrated  into  tlie  naso-pharyngeal 
space,  and  mto  the  Eustachian  tube  and  tympanic  cavity  of  one 
side.  Very  severe  pains  were  immediately  felt  in  tlie  nose, 
pharynx,  and  ear.  and  continued  until  tlie  end  of  the  tliird  day. 
Large  white  flakes  were  discharged  from  tlie  pharjux  and  from 
the  nose* 

I  also  include,  in  this  category,  those  cases  in  which,  during 
the  course  of  small-pox,  in  addition  to  severe  swelling  of  the 
parenchyma,  there  is  epithelial  suppuration  in  tlit*  niisu  j>haryn- 
geal  cavity  (on  the  tonsil,  and  almrtst  (equally  of trn  at  the  oriJices 
and  prominences  of  the  Eustachian  tnbe,  but  almost  never  in 
the  tube  itself).  According  to  my  own  observation,  tliis  takes 
place  in  more  than  half  the  cases.  It  proceeds  to  the  ffirmation 
of  small  insulated  or  larger  membranous,  soft,  yellowish  de- 
posits in  the  place  of  the  epitliplinm,  in  consequence  of  a  change 
in  it  (increase  and  distention  of  the  celk,  witli  purulent  infiltra- 
tion in  and  between  them).  The  deposit  is  soon  thrown  off. 
According  to  the  extent  it  has  reached,  there  remains  a  (sliallow) 
ulcer  ;  or  the  entire  surface  is  raw,  as  though  excoiiated.  Tliere 
is,  with  it,  hemorrliagic  and  sero-pnrulent  infiltration  of  the  con- 
nective tissue  of  the  anterior  region  of  the  tube,  and  of  the 
cytogenetic  layer ;  and  the  latter  may  acquire  a  carious  friable 
consistence  and  a  discolored  appearance.  Retrogression  a])penrs 
to  take  place  rapidly  ;  it  does  not  progress  to  the  formation  of 
cicati'ices.      Destructions  and  adhesions  of   parts  in  the  naso- 
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pharyngeal  space  should  not  be  attributed  to  the  small-pox,  as 
was  done  by  Lindenbaum  in  regard  to  a  case  of  closure  of  the 
orifice  of  tlie  Eustachian  tube  by  a  cicatricial  membrane,  the 
tubal  ])roniinence  also  having  been  destroyed. 

The  specific  process  in  variola  extends  to  the  tympanic  cav- 
ity only  in  very  rare  instances  (grayish  efflorescence,  epithelial 
suppuration).  On  the  other  hand,  I  have  frequently  found  a 
high  grade  of  hypersemia  here  (also  in  the  form  of  hemorrhagic 
catarrh  of  the  cavity,  accompanying  variola)  often  associated 
with  hypersecretion,  suppuration,  and  swelling.  Only  once 
have  I  seen  a  diffuse  variolous  inflammation  of  the  dermoid 
layer  of  the  niembrana  t3-mpani  with  the  formation  of  vacuoles. 

The  treatment  of  phlegmonous  inflammation  in  this  locality, 
aside  from  derivatives,  can  only  consist  in  the  careful  removal 
of  the  secretions,  the  ichor,  and  the  pus.  Where  the  ear  is  sim- 
ultaneously involved,  the  use  of  the  catheter  is  as  a  matter  of 
course  out  of  the  question. 


Fhlegmonoas  Inflammation  of  the  Lower  Pharynx ;  Pharyngeal  Phlegmon. 

Plilegmon  of  the  lower  pharynx  represents  to  a  certain 
dt»gree  a  higher  grade  of  catarrhal  inflammation.  A  middle 
tyi)e  is  re])n^sented  by  forms  of  inflammation  which  are  interme- 
diate between  these  extremes.  Phlegmon  takes  its  origin  in  the 
lower  pharynx,  less  frequently  from  a  general  "cold,"  or  from 
chilling  of  the  throat  or  the  feet,  than  from  direct  toxic  (min- 
(^ral  acids,  caustic  ly(\  etc.)  and  thermic  (scalds)  injuries  to  the 
mucous  membrane,  and  from  operative  interference.  In  some 
srvere  afTcH'tions  (tyjilioid  fever,  acute  exanthems")  there  is  a 
l^lileirmonous  iiitlanunaiioii  of  tlie  lowtT  ])liaryii\-.  mostly  of  a 
mild  ty]>«'.  Tlie  ]Kilate  is  also  similarly  di^easr.l.  as  a  rulr.  Not 
iiiifrequt'iitly  ilicrt'  is,  at  the  sam<»  timr.  eararrli  of  the  nose,  the 
iiaso-j^liaryiiLreal  cavity,  tlu'  middle'  cai".  and  the  lai-ynx. 

Aii"t'>.iih:il  Alh  /''■f.'"/(.<.  -The  mucous  memlu-aue  of  the 
lower  ]>]iaryn\'  i^  intensely  eonLCcsteJ,  often  bestrewn  with  liem- 
orrhai^es,  and  inliltrated  with  serum.      With  this  there  is  a  more 
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or  less  rich  infiltnition  with  pus  cells.  It  nirdy  proceeds  to  the 
fui-mation  of  purulent  collections. 

The  local  sf/mplojiis  whicli  the  milder  fonus  of  phle^gmon 
occasion  are  simikr  to  those  in  severe  foj-ms  of  acute  catarrh  : 
at  tirst  a  sensation  of  dryness,  and,  later,  copious  secretiou  of 
mucus  and  also  of  pus.  There  are  burning  and  stinging  pains, 
spontaneous,  or  upon  contact  and  movement,  especially  in  etForts 
at  swallowing,  and  also  upon  movements  of  the  head.  In  cases 
of  very  severe  swelling,  nothing  at  all  or  nothing  but  fluid  can 
be  swallowed.  Sometinn^s  there  is  a  foul  odor  from  the  mouth, 
and  always  nausea  and  disposition  to  vomit,  and  tliese  also  are 
f>roducpd  by  the  local  trouble  (Quarin,  Ruehle).  Speech,  even 
in  mild  cases  often  altered  and  difficult,  becomes  ]m]iossil)le. 
Dyspnopa  may  be  prodiu^ed  and  may  even  |>rogress  to  suffoca- 
tive paroxysms,  which  njay  rrndi^r  Iracheotoiny  uecesBary. 

The  phlegmon  is  usually  atteiided  by  general  symptoms :  fever, 
languor,  headache,  thirst,  loss  of  apprtitr,  and  sleeplessness. 
According  to  Bamberger,  whose  excelh*nt  description  I  follow 
here,  delirium  is  sometimes  prestent.  He  himself  saw  maniacal 
paroxysms  in  two  cases.  The  intensity  of  the  fever  and  the 
prominence  of  the  local  symptoms  are  es]iecially  influenced  by 
the  grade  wJiich  tlip  afTcH^tion  reacht^s,  and  the  method  of  its  pro- 
duction; the  worst  forms  are  those  produced  by  thermic  in- 
fluences. 

Co?/r^^.^Sometimes  the  phlegmon  beguis  witfi  a  general 
feeling  of  illness,  rigors,  or  evtm  a  chill,  occurring  for  the 
most  jmrt  at  the  sanu.*  time  with  the*  loral  s^inpfoms,  whirli 
increase  during  the  first  few  days,  and  decrease  again  nfti^r  a 
few  days  more. 

Recovery  may  take  place  in  from  one  to  two  wt^eKs,  in  favor- 
able cases.  In  severe  forms  the  ctmr.^e  of  the  disease  may  be 
very  protracted,  A  fatal  termination  has  Iveen  observf'd  of'ca- 
sionall}",  in  some  cases  following  the  removal  of  t!mH>rs,  by  the 
production  of  (pdema  of  the  glottis  or  of  pneumonia.  In  one 
sacU  case  (Stroppa)  the  CBSophagus  was  iiiilannxl  as  well  as  the 
larjTix,  and  there  was  extensive^  suppuration  of  th<*  connective 
tissue  of  the  neck.  Bamberger  considers  a  termination  in  gau- 
nous  destruction  of  the  affected  parts  as  very  infrequent,  ami 
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liable  to  take  place  only  in  very  reduced  patients  under  liiglHy 
nnfavorable  external  conditions. 

Recovery  is  either  com]>lete,  or  the  affection  eventuates  in 
clironic  catarrh,  or  it  may  terminate  in  hypertrophy  or  atrophy 
of  the  mucous  membrane.  « 

Wirh  ivference  to  the  diagnosis^  that  rests  principally  upon 
the  nature  of  the  causal  injuries,  as  well  as  upon  the  pain,  which 
otherwise  is  not  likely  to  occur  in  acute  affections  of  the  lower 
pharynx. 

TreatmcnL—\\\  the  milder  forms  the  treatment  recommended 
for  acute  cararrh  is  sufficient.  In  severe  cases  the  principal  indi- 
cation is  to  abate  the  inflammatory  swelling  of  the  mucous 
membrane.  This  is  attempted  by  the  employment  of  cold  (bits 
of  ice  in  tiie  mouth,  iced  drinks,  ice-bladders  around  the  neck), 
the  abstraction  oC  blood  (leeches  behind  the  angle  of  lower  jaw), 
derivative  procedures  (cathartics,  foot-baths,  etc.),  and  scarifica- 
tion (in  cases  of  es|>ecially  severe  swelling). 

In  England,  where  severe  phlegmon  frequently  occurs  in  little 
children  from  scalding  with  liot  water  (drinking  out  of  tli^*  spout 
of  the  tea-kettle),  tracheotomy  is  often  necessary.  Eevan  reports 
twenty-tive  cases  of  death  in  thirty-six  opemtions ;  and  lie 
recommends  calomel,  four  and  a  half  grains,  every  lialf  hour. 
ImprovY^ment  is  said  to  set  in  with  tlm  apjx^'xrance  of  calomel 
stools,  after  eight,  or  at  most  after  fntni  eighteen  to  twenty-four 
hours.    (Bamberger  espi^cuilly  advises  against  the  use  of  calomel.) 

Cauterization  with  nitrate  of  silvan'  in  substance,  the  insuffla- 
tion of  powdered  alum,  or  its  direct  local  aiiplication,  and  the 
use  of  stimulating  and  astringent  apjilituitions  generally  to  the 
inllamed  parts,  are  recnninn^iid-Hl  fnini  various  sources.  Their 
employment  is  attendxl  witli  inconvenience  and  pain  to  the 
patient ;  and  opinions  are  divided  as  to  their  utility.  Emetics  are 
occasionally  employed  (Bamberger)  to  remove  adherent  secretions, 
or  in  cases  of  trdema  of  the  glottis  ;  but  are  otherwise  of  no  use, 
and  they  increase  the  pain. 
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Pharyngeal  and  Eetro-Pharyngeal  AbBcessefl. 
Abscesses  of  the  Lower  Pharyfix. 

Small  isolated  collections  of  pus,  reaching  the  dimensions  of 

a  pea,  sometimes  occur  in  the  wall  of  the  lower  pharynx^  by 
siipp>uration  of  follicles,  by  contiuence,  and  by  breaking  down  of 
the  intermediate  tissne.  They  are  larger  in  phlegmonons  inflam- 
mation, but  even  here  do  not  readily  reach  any  considrTahle 
extent.  They  are  manifested  by  their  yellowii^h  color,  and  also, 
in  case  of  the  larger  abscesses,  by  the  prominence  and  fluctuation 
of  the  affected  spots. 

By  spontaneous  rupture  during  sleep  the  pus  may  descend 
into  the  air-passages  and  produce  suffocation.  If  there  be  any 
delay  in  opening  the  abscess,  there  may  be  a  descent  of  tlie 
pus  (in  a  case  of  Londe  as  far  as  tlie  thoracic  cavity  with  a  fatal 
termination)*  It  istlierefore  essential  tliat  they  should  be  timely 
incised,  if  the  collection  of  pus  is  at  all  copious. 

In  the  naso-pkarynf/eal  cavUy  I  have  seen  small  abscesses 
within  the  cytogenetic  layer  only  in  isolated  cases.  Tli**y  oc- 
curred in  phlegmon  (see  above),  or  tht^y  were  produced  by  tlie 
d<^strnction  of  many  contiguous  follicles  (among  other  thin^ixs, 
with  simultaneous  suppumtion  of  the  palatal  tonsil).  They  may 
be  termed  nasopJiaryngeal  abscesses, 

MetrO'PJtaryngeal  Abscesses. 

The  abscesses  about  to  be  described  are  not  situated  in  the 
walls  of  tlie  pharynx  itself,  like  the  phary ng**al  abscesses,  but 
outside  of  it  and  behind  it.     They  orrur  chiefly  in  disease  origin* 
ating  in  the  cervical  vertebra?  and  tliinr  liiramentous  api>aratus 
(in  caries,  fracture,  especially  of  tlie  atlas  and  axis),  in  the  lax, 
movable  connective  tissue  which  is  spn^ad  rnit  l)et\veen  the  verte- 
brae and  the  posterior  pharyngeal  wall,  and  also  in  the  lymplititic 
L    glands  there  situated.     They  are  of  very  varying  size  and  extent. 
^K^^y  are  found   as  circumscril>ed   tumors,   from   the   size  of  a 
^^^■eon's  egg  to  that  of  a  horse-eliestniit  (in  glandular  sn{>]nira- 
^^^^Ka,  in  caries  of  the  vertebrae).     They  may  act^nire  a  very  re- 


68      WENDT.— DISEASES   OF  THE  NASO-PIIARYNGEAL  CAVITY. 

maikable  size.  Tliey  are  then  correspondingly  extended  over  the 
greater  portion  of  the  posterior  wall,  reaching  downwards  even 
to  tlie  oesophagus  (primary  suppuration  of  the  connective  tissue; 
descent  of  pus  from  glandular  or  vertebi-al  abscesses).  In  some 
cases  there  is  such  a  marked  prominence  of  the  posterior  pha- 
rj-ngeal  wall  that  the  palate  is  pushed  forwards. 

Most  of  these  abscesses  affect  the  l^wer  pharynx  and  its  pos- 
terior wall ;  when  of  greater  extent,  they  stretch  also  to  either 
side.  Only  those  belong  to  the  naso-pharyngeal  space  which 
originate  from  the  anterior  arch  of  the  atlas,  fi'om  the  odontoid 
"|)roc(\ss  of  the  axis,  or  from  the  lymphatic  glands  here  situated, 
and  rcMiiaiu  limited  to  this  region  (posterior  wall  of  the  cavity). 
The  naso-pharyng<»al  si)ace  may  also  be  reached,  and  even  the 
vault  itself  (basilar  process)  may  be  reached  in  acute  inflamma- 
tion of  the  connective  tissue  (retro-pharyngeal  phlegmon),  as  in 
a  case  examined  after  death  and  reported  by  Abelin.  In  a  case 
of  caries  of  the  occii^ital  and  sphenoid  bones,  I  found  a  collection 
of  ])us  betwet^n  them  and  the  pharyngeal  tonsil. 

Diffuse  inflammation  of  the  retro-pharyngeal  connective  tissue 
occurs  most  frequently  in  children  at  an  early  age,  and  is  by  no 
means  very  infrequent.  The  formation  of  retro-pharyngeal 
abscess  is  most  frequent  up  to  the  tenth  year  of  life. 

The  commencement  is  often  sudden  (in  acute  suppuration  of 
the  connective  tissm*),  and  the  course  is  rapid,  showing  symptoms 
which  an^  like  those  of  phlegmon  of  severe  grade,  and  are  de- 
vi'loped  in  varying  intensity  in  different  cases — fever,  sleepless- 
ness, dysi)U(ea,  difficulty  in  deglutition,  pain,  increased  on 
motion  of  the  head,  stiffness  in  holding  the  head,  spasms  in  very 
young  children  (Abelin),  and  convulsive  paroxysms  (Hacker). 

In  most  cases  (especially  in  affections  of  the  vertebne)  the 
conimiMicenient  is  not  marked,  and  the  course  is  slow.  The 
syiuj^toins  arc  tlicn  sonietinu^s  less  ]>ro!ninrnt,  or  C(n*tain  symp- 
toms only  anability  to  turn  the  heaiK  ditliculry  in  deglutition) 
arc  ])rt'scnt. 

The  ab^Ci^ss,  left  to  itst^lf.  opens  sj^ontaiu^^nsly  and  discharires 
its  contents  into  thi^  lowin*  ]>harynx.  or  tistulous  tracks  an.^ 
formed  towards  tlic  thoracic  cavity,  or  towards  the  skin  of  the 
neck.     In  one  such  case  vIIalton^.  after  tlu^  premature  closure  of 
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a  fistulous  opeaing  in  the  lower  portion  of  the  neck^  there  was  a 
sudden  relilling  of  the  eavitj  of  the  abscess,  with  verj''  alarming 
maiiifes tat  ions,  which  disappeared  on  the  re-etstablishinent  of  the 
discharge,  A  fatal  termination  may  ensue  by  sulTocation  when, 
on  spontaneous  rupture,  especially  during  sleep,  or  when,  on 
opening  the  abscess  with  the  knife  (Llaupp),  the  pus  gains  en- 
trance into  the  air- passages ;  or  from  occlusion  or  compression 
of  the  larynx  by  the  enormous  size  of  the  tumor  ;  from  t^pcoiidary 
disease  of  the  larynx  and  the  tiioracic  organs  (among  other 
things,  occasioned  by  descent  of  pus  into  the  thorax).  In  a  case 
of  retro-pharyngeal  abscess  observed  in  tlie  clinic  of  von  Pitha, 
reported  by  Scholz,  there  was  thrombosis  of  the  internal  carotid 
artery,  the  internal  jugular  vein,  and  the  tninsver.se  sinus. 

Tlie  prognosis  in  general  is  most  unfavurai>le  in  al)scesse9 
originating  from  caries  of  the  vertebr?e.  Here  the  original  dis- 
ease, which  is  slow  to  heal,  remain.s  behind  (cases  of  discharge  of 
the  odontoid  process,  etc.,  after  fracture),  or  there  exists  the  uu- 
c5omfortable  necessity  of  supporting  the  head  with  the  hand,  or 
with  special  contrivances.  The  inHammatory  abscesses  of  the 
connective  tissue,  or  the  simple  lym])hatic  glandular  abscesses 
may  heal  without  untoward  results. 

The  diagnosis  is  readily  made  in  marked  cases  by  attention 
to  the  clinical  manifestations,  and  by  visual  and  digital  examina- 
tion of  the  diseased  parts  (a  nnjre  or  less  circuiuscril)ed  tiuetuat- 
ing  tumor).  The  superiicial  ((^ollatenil)  oedema  of  tlie  jiliaryn- 
geol  mucous  membrane  over  the  abscess,  usually  present,  also 
prevents  mistaking  it  for  phlegmonous  inHaniiriatiou  oi  the 
pharynx.  Large  cystic  tumors  of  the  throat,  whicli  nui}'  cause 
dysphagia  and  suffocation  (by  pressure,  or  by  escape  of  their 
contents  into  the  pharynxK  are  readily  recognizal:)le. 

The  treatmeni  can  be  directed  in  the  main  only  to  the  eai'liest 
possible  opening  of  the  abscess.  To  prevent  the  peneti-ation  of 
the  pus  into  the  larynx,  Abelin  and  others  recoTumend  the  use  of 
a  trocar,  as  well  as  promptly  bending  tlie  head  forwards. 


L 
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Croupous  and  Diphtheritic  Inflammation  of  the  Vaso-Pharyngeal  Cavity 
and  the  Lower  Pharynx. 

The  disease  itself  has  already  received  a  very  thorough  dis- 
cussion in  various  portions  of  this  work,  so  that  I  may  confine 
myself  here  to  its  local  description. 

Fournier  describes  the  occurrence  of  a  diphtheritic  affection 
in  the  naso-pharyngeal  space  only^  or,  rather,  as  his  description 
indicates,  affecting  the  choanae  also,  consequently  the  nose. 
Five  cases  came  under  observation  almost  at  the  same  time,  and 
progressed  favorably. 

I  have  very  rarely  encountered  croup  and  diphtheritis  in  the 
naso-pharyngeal  cavity  alone,  and  confined  to  it ;  it  is  equally 
rare  to  find  them  with  simultaneous  involvement  of  the  nose 
only  when  they  occur  secondarily  in  chronic  tuberculosis  or  in 
small-pox.  Apart  from  this,  I  have  seen  specific  alterations  in 
the  naso-pharyngeal  space,  in  almost  half  the  cases  in  which  the 
palate  and  lower  pharynx,  or  the  larynx,  or  all  these  structures 
together  were  affected.  In  the  other  half  of  the  cases  of  croup 
and  dii)litheritis,  in  which  this  cavity  remained  unaffected,  and 
also  in  croup  of  the  larj^nx  simply,  there  was  hypersemia,  often  of 
a  severe  grade,  in  most  instances  associated  with  hemorrhages, 
and,  (^xcept  in  a  single  instance,  with  swelling  of  the  cytogenetic 
layer,  especially  of  the  tonsil. 

The  deposit  either  occurred  only  on  the  vault,  or  on  the  lateral 
walls  also.  In  one  such  case,  where  it  was  not  yet  detached  from 
its  connection  with  the  mucous  membrane,  it  formed  a  regular 
cast  of  the  cavity.  Its  immediate  transformation  into  membranes 
which  covered  the  posterior  surface  of  the  soft  palate,  or  sank 
into  the  choanje,  or  covered  merely  the  posterior  edge  of  the  sep- 
tum, was  se(^n  in  several  instances.  In  other  cases  no  direct 
connection  was  visible.  Its  consistence,  compared  witli  that  of 
tlie  (le]){)sit  adherent  to  the  ])alate  and  low(^r  ])lKuynx,  indicated 
in  part  a  later,  and  in  part  a  simultan(M)us  origin. 

With  tliis  th(Te  was,  in  most  instances,  intense  swelling 
(serous,  cellular  and  hemorrhagic  inliltration),  a  discolored  as- 
pect, a  rotten,  l)rok(Mi -down  eonsisteii(*y.  The  surface^  ap])eared 
covered  with  tenacious  sanguinolent  ichor,  and  also  with  blood- 
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clots.  The  mucous  luembitiiie  of  tbe  Eustachian  tubes  exhibited 
but  slight  changes  in  those  cases  in  which  it  participated  in  the 
•  formation  of  membmne.  According  to  the  classilication  of  E, 
Wagner,  it  was  mostly  diphthcritisin  the  naso-pliaryngeal  cavity, 
and  always  croup  in  the  tube.  (See  Croup  and  Diphtheritis ; 
Inflammation  of  the  Soft  Palate.) 

In  most  cases  the  process  also  extended  to  the  posterit»r  por- 
tions of  the  nose,  sometimes  also  upon  both  nasal  passages  in 
their  entire  extent.     It  did  not  occur  in  the  nose  alone.  ' 

In  a  fifth  of  the  whole  number  of  cases  of  croup  and  diph- 
theritis,and  m  two-fifths  of  those  cases  in  which  the  naso-|iliaryn- 
geal  space  participated,  but  in  no  instance  without  immediate 
connection  with  the  corresponding  affection  of  tiiis  space,  I  found 
an  extension  of  the  specific  process  into  the  middle  ear,  (In 
Fome  other  cases  the  tubal  promineTices  were  cover^^d  with  nirm- 
brane,  wliich  terminated  abruptly  at  the  orifices.)  Then'  was 
found,  always  bilaterally,  a  tube-shaped  crou]!-memlu'ane,  or  a 
Bolid  cast  in  the  cartilaginous  tube.  In  one  instaiu'e  only,  the 
foraiation  of  meml>rane  readied  the  cavities  of  both  niiddln  ears 
and  of  both  mastoid  processes,  and  even  affected  tlie  coverings  of 
the  ossicles.  With  the  exception  of  this  case,  hypenemia  of  the 
mucous  membrane,  and  also  hemorrhage,  were  the  oidy  changes 
observable  in  the  osseous  portion  of  the  mid<lle  ear.  In  the 
remaining  cases  of  croup  and  diphtheritis  (with  and  without  the 
formation  of  membrane  in  the  naso- pharyngeal  cavity),  there 
was  catarrhal,  and  also  purulent  intlammation,  or  sini]ile  hyper- 
semia  of  this  cavity,  and  in  srvend  cases  (even  with  the  prest^nce 
of  deposits  over  the  en  the  tonsil)  its  condition  was  perfectly 
norniaL 

In  the  cases  of  croup  and  diphtheritis  in  Leipzig  and  its  envi- 
rons, especially  in  the  course  of  st*arlatina,  acute  iufiammatiou 
of  the  middle  ear  in  its  ordinary  f<jrm  occurs  not  unfretpieiitly. 
Tliis  giires  rise  to  chronic  suppuration  of  the  ear,  often  the  lesult 
of  inefficient  treatment,  wdiieh  in  the  course  of  tinu^  niaj-give  risi* 
to  the  formation  of  polypi  and  the  ]>roduction  of  caries  ;  thus 
endangering  the  functions  of  the  ear  and  the  gmeral  liealtli.  In 
earlier  epidemics,  it  was  not  an  unconun^Hi  occurrence  for  pro- 
tosses  to  take  place  which  rapidly  led   to  destruction  of  the 
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bones,  and  to  tlie  severest  grades  of  hardness  of  hearing,  even  to 
deafness  and  deaf-muteism.  These,  however,  must  not  be  regard- 
ed as  specitic,  especially  as  severe  pain  was  always  present,  and, 
what  is  more,  suppuration,  even  at  the  commencement  of  the 
destructive  process.  Things  may  be  different  in  other  places  and 
in  other  epidemics.  Wreden  (Petersburg)  reports  eighteen  cases 
of  nasal  and  (lower)  pharyngeal  diphtheritis  in  scarlatina,  in 
wiiicli  the  ears  were  very  much  diseased  (both  ears  in  sixteen 
cases).  The  rapid  production  of  important  changes  (destruction) 
in  the  parts,  without  pain,  even,  also  without  suppuration,  and 
the  course  of  the  disease,  indicate  a  specific  affection  of  the  ear 
tixinsplanted  from  the  naso- pharyngeal  space. 

When  a  fatal  termination  does  not  ensue  from  the  general 
disease,  or  from  the  disease  of  other  organs,  recovery  takes  place ; 
or  a  chronic  retro-nasal  catarrh  remains  behind.  (Concerning 
paralysis  of  the  muscles  of  the  palate  and  Eustachian  tubes,  and 
the  resulting  disturbances  in  hearing,  consult  the  section  on  the 
Neuroses.) 

The  local  symjytoms  are  chiefly  caused  by  narrowing  or  occlu- 
sion of  the  calibre  of  the  cavit}^,  and  are  still  more  pronounced 
wIkmi  the  nasal  i)assages  are  involved  (modification  of  speech,  of 
respiration).  Then  there  is  sometimes  difficulty  in  swallowing, 
and,  rarely,  pain,  almost  always  only  in  the  ear.  General  symp- 
toms (fever,  de])ression,  confusion  of  ideas,  headache)  are  present 
in  different  grades,  according  to  the  individual  cases.  The  fever 
especially  (and  often  the  headache  also)  undergoes  a  diagnos- 
tically  valuable  increase,  in  cases  of  participation  of  the  naso- 
])haryngeal  cavity,  and  in  simple  infiamnuition  of  the  ear  or  ex- 
acerbation of  existing  inflammation.  In  the  cases  of  almost 
exclusive  disease  of  the  naso-pharyngeal  space,  reported  by 
Fournier,  there  was  slight  chilliness  (at  the  commencement), 
lassitude,  headaeln',  iiausc'a,  hot  dry  skin,  and  the  local  S3'ni])- 
toiiis  already  detailed. 

The  c//V/7//o.s7'.s' is  founded  on  tlu^  ap])(^arance  of  S(^vi»re  local 
and  trentM'al  symi)touis  with  the  ahs^^ice  of  a  cor  respond  inii: 
amount  of  ])ain  or  its  total  absence,  and  by  the  ]>resence  or  dis- 
charge of  membranes. 

The   inaliiLtut  has   for   its  object  the  removal  of  the  mem- 
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branes^  ichor,  and  secretious  from  the  cavity,  as  well  as  favoring 
the  recesisitm  of  morbid  processes  in  the  mucous  membrane. 
These  are  facilitated  by  injections  tlirough  tlie  nose,  and  by  the 
nse  of  the  nasal  douche,  whicli  for  the  most  part  is  well  borne, 
and  affords  considerable  relief  to  the  patient,  IndiH'erent  solu- 
tions ai"e  employed  for  this  purpose,  or  solutions  of  permanganate 
of  potassa,  carl>olic  acid,  and,  at  a  later  period,  astringents. 
In  addition,  therapeutic  measures,  directed  against  the  general 
manifestations  of  the  disease,  are  necessary  in  some  cases.  The 
diseases  of  the  ear  that  occur  in  this  connection  require  careful 
and  timely  treatment;  and  the  measures  instituted  to  tliis  end 
must  be  judiciously  selected  and  carried  oat  (abi^traction  ot  blood, 
cataplasms,  tilling  the  external  ear  with  warm  water,  incision  of 
the  tympanic  membmne,  timely  and  frequent  use  of  the  sj-ringe, 
the  inflation  of  the  middle  ear  with  air  byPolit/ers  method  or 
by  the  passive  expedient  of  ^^alsalva).  The  existence  of  aural 
affections,  which  are  not  always  evinced  by  di^cliarge  and  other 
unmistakable  symptoms,  renders  it  advisable  that  care  be  used 
in  these  cases,  as  in  other  acute  affections,  in  the  employment 
of  cold  baths  and  sponging,  and  uUo  in  the  application  of  ice 
and  cold  compresses  to  the  liead,  a  caution  which  may  be  advisa- 
ble under  such  conditions,  even  in  <*uses  in  wliieli  the  ear  is 
intact.  The  penetration  of  cold  water  into  the  ear,  which 
always  injures  a  diseased  ear,  and  ofteu  a  healthy  one,  must 
be  prevented  by  the  introduction  into  the  meatus  of  a  tirm  wad 
of  charpie  or  cotton,  judiciously  saturated  with  oil  or  grease. 

The  characteristic  deposits,  wilhoiit  strongly  niarktHl  altera- 
tions in  the  mucous  membrane — croup,  or  with  tlivm  dipii- 
theritis — S4*ldom  occur  alone  iu  the  lower  pharytix.  On  the  otlier 
Land,  this  ni-gion  is  often  affeett^d  at  the  same  time  with  the 
pakite,  and  also  with  the  larynx  or  the  nasopharyngeal  cavity. 
The  formation  of  mend>mnes  takes  place  most  frequently  on  the 
posterior  wall,  and  they  are  present  in  isolated  patches  or  in 
greater  extent.  The  deposit  sometimes  apjiears  earlier  in  this 
locality  than  on  the  palate  and  other  localities,  or  it  may  ap- 
pear subsequently. 

The  symptoms^  especially  the  fever  and  the  difficulty  of  swal- 
lowing, are  the  same  as  in  croupous  and  diphtheritic  angina. 
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The  diagnosis  is  facilitated  by  the  readiness  with  which  the  part 
may  be  submitted  to  visual  examination.  The  treatment^  in 
addition  to  attention  to  the  general  condition  and  the  casual  com- 
plications on  the  part  of  other  organs,  the  larynx  especially,  may 
consist  merely  in  removal  of  secretion,  the  repression  of  disagree- 
able odor,  etc.,  by  injections  of  weak  solutions  of  carbolic  acid 
or  lime  water,  or  the  frequent  slow  swallowing  of  a  solution  of 
chlorate  of  potash  or  some  other  suitable  fluid  uninjurious  to  the 
stomach,  or  the  inhalation  of  such  solutions.  Leeches,  and  ice 
compresses  have  little  beneficial  action  here,  though  they  are 
somewhat  more  effective  when  the  larynx  participates  in  the 
affection.  Of  the  numerous  lauded  destroyers  of  fungi,  of  the 
strongly  irritant  and  caustic  remedies  which  are  intended  to  cut 
the  process  short,  or  to  diminish  the  swelling  (nitrate  of  silver, 
carbolic  acid,  flowers  of  sulphur,  etc.),  not  one  has  proved  of 
value  ;  a  fact  which  is  attested  by  the  continual  introduction 
of  new  remedies.  (For  further  information  consult  the  section 
on  Croupous  and  Diphtheritic  Inflammation  of  the  Soft  Palate.) 


Condition  of  the  Naso-pharyngeal  Cavity  and  the  Lower  Pharynx  in 

Tuberculosis. 

In  tuberculosis  the  mucous  membrane  of  the  two  cavities  is 
rarely  altogether  normal.  In  most  instances  there  are  diseased 
conditions  of  different  sorts.  Only  a  part  of  them  possess  a 
specific  character. 

The  fr(»quency  of  ancemia  of  the  pharyngeal  mucous  mem- 
brane in  the  commencing  stage  of  tuberculosis  (Smith)  has 
already  been  mentioned.  The  frequency  of  simple  and  oifoUl' 
cular  catarrh  of  the  lower  pharynx  and  the  naso-pharyngeal 
spacM.'  is  ver}'  iioticeiible.  In  tlie  hitter  locality  th(y  are  often 
associated  witli  swelling,  which  may  attain  a  liigli  p-ade. 

In  si)ecial  cases  I  have  found  svppiiratioit  (f  the  follicles 
less  fivqiiently  on  tlie  posterior  wall  of  tlii^  lower  ])liaiynx  than 
in  llie  naso-])liaryngea]  cavit}^  wIk^i^  indeed,  the  o;i-(»ater  ])ortion 
of  the  follicles  may  undergo  destruction.  This  h^ads,  in  the  iirst 
place,  to  tlie  formation  of  small  abscesses  and  ulcers,  and  sub- 
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Beqtiently  to  cicatrization,  to  slirivelling  of  the  parencliyma,  with 
numerous  contmctions  of  the  fi'ee  surface. 

There  occurs,  not  altogether  uufrequently,  in  both  cavities 
(the  lower  pharynx  and  the  naso-pharyngeal  cavity),  in  tubercu- 
lous individuals,  au  affection  attended  with  destruction  of  tissue, 
in  which  there  is  nothing  characteristic,  and  which  also  occurs 
in  patients  affected  witli  other  diseases  (especially  scrofula, 
congenital  and  contmcted  syphilis^),  and  also  in  those  who  are, 
to  all  appeaiimceSj  healthy.  This  is  tiie  tubercularizing,  caseous, 
scrofulous  inflammation  of  the  lolliclas—phari/nffitis  sew/nlasa. 
In  the  lower  pharynx,  these  follicles  are  generally  attacked  in 
groups,  in  great  numbers  ;  they  assume  a  color  varying  from 
yellowish-giny  to  gray,  are  of  a  dry  caseous  consistence,  or  are 
found  in  the  act  of  breaking  up  into  fatty  detritus.  Nuuktous 
small  ulcers  are  formed  by  the  destruction  of  the  fotlicli^s  which 
lie  near  tlie  surface.  Tlie  destruction  of  those  which  are  deeply 
imbedded  leaves  numerous  roundisli  spaces  beliind  in  the  paren- 
chyma. This  leads  to  rapid  and  oftentimes  extensive  destruc- 
tion  at  the  localities  affected,  which  is  completed  by  tVie  absorp- 
tion of  the  I'emnants  of  tissue  between  the  groups  of  follicles. 
Such  ulcf*mtions  of  the  lower  pharynx,  mostly  very  extensive, 
and  principally  upon  the  posterior  wall,  have  been  described  by 
Isambert,  Bryk,  and  others.  In  the  cases  observt^d  by  these 
authors,  they  occurred  without  manifesting  any  sp*H'ial  symp- 
toms (by  confluence  of  follicular  ulcers),  extended  further,  and 
led,  among  other  results,  to  adhesions  with  the  soft  palate.  On 
account  of  their  destructive  tendency,  they  are  l^rought  into  as- 
sociation mth  scrofula,  but  especially  with  syphilis,  and  witli  a 
combination  of  the  two.  I  have  seen  a  similar  condition  dur- 
ing life  under  the  conditions  narrated,  in  an  oHierwisi*  lH*althy 
girl,  wlio  became  diseased  in  this  way  several  times  during  tlie 
course  of  four  years,  and  in  whom,  finally,  without  any  siiecial 
local  symptoms,  there  ensued  an  adhesion  of  both  palatine  arches 
with  the  posterior  wall. 

Rindtteisch  describes  ulcers  which  have  their  origin  in  this 
scrofulous  inflammation,  in  hyperplasia  and  destruction  of  the 
pharyngeal  follicles,  as  an  ordinary  complication  of  tuberculous 
ulcemtion  of  the  larynx. 


,';,  •  ,  *  ;.v<.r,;^r  *>^r^:I<0€L*  of  «yjiBr«fcVraf?fe  ''■'^lyfig  occur,  espe- 
'\y.,  ■;  .  '  ..=:  ;.;.^./7;.i'^.  V/Cu*;!  afiri  ofi  c^  p -figferioc  woEL  In  the 
'v/. '.  /  .  V ^,.*' V  ' '' "7  iij; :>:ar*ii  :»>  nirr  3*jaBr:ciii»ts  of  a  cfcatooa  con- 
',  V  ;.  ,       ,,;.:,;./  ;i  ^irf^,rr'h*:r.iou  widirh  is  hoc  iimiscd  to  the  f<rfli- 

i  ; ;.  ^  '  "','.:j\  yJ/:^fK  In  the  na.*rj-pharrarr:al  c»TiEy.  pcincipally 

*/.  *'-'/,*'  ,,'/•;•>,  •;>:  i^T^^r  on*^  »rxcliU!iT»:Ir  in  such  Oaes  and  in 
iy /,'/;.  ;,  %:.\,',0:  ^:;j-t-<*,  I  >jave  rare-iv  s^ren  larz*?  ulcets  h«e-  In 
ij.f  ,,v;;i*r>f<:  ;i//>:--ir;^!:  to  rne.  I  likewise  find  Teiy  sparse  re- 
(//rf  •  '  '/r,'>'//Knir  'raf^-^  o\r^:rvf^l  during  life.  I  cannot,  iherefore, 
ftiK''.*hfiiUyti-  rh*r  vi<rv^'  of  vofi  Tfo^ltsch  iL^hrbncIu  third  edition), 
Unit  t\ii:  \,y  uh  rn^r^iriH  ran;  or-carr^^nce  ot  Terr  extensive  ulcera- 
iiv<'  roit^Wt'iou:*,  in  fli^r  upfi^.-r  j;han'ngeal  space  is  also  observed 
Ui'lf'\tt'H*\*'ttt\y  of  a->:/i"iation  with  syj^hilis. 

TIm:  uh:<niriofiM  whidi  I  have  obsen'ed  in  tuberculosis*  espe- 
cially ifi  it  '  ar|v;irn:<!/l  sfag^-s,  and  simultaneously  with  intestinal 
i\\r,t'tii\'niti^  j/i'tii'iiL]\y  iiiJ*'('t  th«?  pharyngeal  tonsil  and  the  poste- 
rior w;ill  \(f,/i'.l\\i;v,  or  hoth  in  imin»Mliate  connection,  or  only  one 
por(io/i  <tl'  llMrn.  I  liav**  also  Hcjtn  ulceration  in  the  recessus 
pli;n  vn^'i.i  ;iii(|  in  lli<!  tubal  i)rojcctions,  which  in  one  case  I  saw 
(l«';'.(r<»y<<l  rjown  to  (Im*  h;v(?l  of  the  lat(»ral  walls.  On  the  vault 
of  Mm"  |»li;irynx  tli<r  iilc^ralioii  njadily  acquires  a  great  extent. 
TIh' (j.M.iniciiofi  \\iiH  r«'p<*at<;(lly  extended  almost  ov^er  the  entire 
Innriii  :umI  IIh- conli^^iious  portions  of  the  posterior  wall — in  one 
iniilMiHW'  n(  llh'  HJiinn  tiinc^  ovrr  the  recessus  and  the  posterior 
Miiir:i(r  of  tJM'  liihal  projrc'tiofis,  whi(ih  were  deeply  gnawed  in 
llirir  Mpprr  pniiions.  I;'lc(»rs  occur  of  two  centimetres  in  diarae- 
Irr  ( ^  (»r  i\\\  inch),  nnlrro  posteriorly  and  transversely.  The  depth 
vniirM  irroni  one  lo  lluvo  and  even  Hv(^  nun.)  (from  ^^  to  ^  of  an 
Inrh),  hrin;;'  un«M|uiil  nt  dilf<'rcnt  ])oints,  deeper  in  some  places, 
nnd  drnvMsinii:  in  drplli  lownrds  tin*  (mIlccs,  otc.  There  are  flat 
juhl  U«i  I  Ir  sliiimMJ  ulcers,  nnd  soujr  witli  very  in-(\s2:ular  surface. 
The  l»olh»ni  of  I  he  uh'«'ris  r:i\v,  mostly  eo\ered  with  liui*  f^ray, 
liihliJi  ;'j:iy,  yelh»\\ish  r:\:\\\  or  yellowish  noduh^s,  wliicli  may 
mIno  he  i»lv,n  \  rd  in  ilh*  I  issues  ndjoiuiuu-  ( luMu.  The  border  of 
lln>  \\\ci'v  I  i  tiNu:ill\  .^h.-u  p,  nlso  stMnKed.  and  with  steep  or  under- 
mined ed^',es  Sonieinnes  there  i>  ;i  ijadual  transiiiou  tlirouc;h- 
oul  (he  eniue  viietiuiteienee  or  at   v\a lain  pv>riivuis.     1  have  seen 
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the  bottoms  of  ulcers  and  tlie  surrounding  parts  strewn  with 
small  hemorrhages^  covered  with  fatty  or  caseous  detritus,  or 
with  a  thick  adhesive  layer,  and  frequently  with  greenish-yellow 
mucus,  which  hung  far  down  on  the  posterior  wall  of  tlie  lowiT 
pharynx.  The  manner  in  which  compensation  of  destruction 
may  take  place  is  shown  by  the  indurated  tliickening  of  the 
tissue  in  many  ulcers,  as  well  as  the  simultaneous  occurrence  of 
cicatrices  with  such  thickenmg.  The  individuals  affected  were 
mostly  between  twenty  and  thirty-five  years  of  age.  But  even 
in  a  child  nine  months  old  I  found  a  lentil-shaped  loss  of  sub- 
Btance  in  the  pharyngeal  tonsil. 

Many  of  the  ulcers  examined  exhibited  nothing  rlmracteris- 
tic,  nothing  satisfactory  concerning  their  production.  Others 
presented  a  follicular  origin.  In  two  cases,  one  of  wliii-h  was 
the  one  that  showed  ulceration  on  the  posterior  surface  of  th<* 
tubal  prominences,  I  was  enabled  to  authenticate  thr*  specitic 
process,  in  the  edges  of  the  ulcers  and  in  tlie  tissue  immediately 
adjacent,  in  the  formation  of  fresh  miliary  tubercles,  with  tme 
or  several  giant-cells  within  the  retirnhim  of  their  noduhvs. 

In  some  cases,  in  which  there  were  extensive  ulcers  in  the 
pharyngeal  tonsil,  the  middle  ear  was  wholly  intact  (so  also  in 
those  associated  with  commencing  destniction  of  the  tubal  pro- 
jection fi^om  behind  forwards),  or  diseas^^d  on  one  side  oidy 
(catan*h — defect  in  the  tympanic  membrane  in  one  instance). 
In  the  case  which  had  proceeded  to  ulcerative  destruction  of 
one  tubal  projection,  with  cicatrized  partial  destruetimi  of  tin* 
other,  I  have  found  both  orifices  so  closrd  by  swelling  ns  to  lie 
reduced  to  a  small  linear  slit.  In  consequence  of  the  rart^fac- 
tiou  of  the  air  thus  produced  in  the  hyperapniic  tymjuinic  cavi- 
ties, which  were  partially  filh^l  with  a  moderate  accumulation 
of  mucus,  the  tympanic  membnuK'S  wt^re  pn^ssed  so  far  inwards 
that  the  handle  of  tlie  malleus  lay  ujiou  tin*  promontory, 

Tlie  presence  of  tubercles  has  not  yet  been  authenticated  in 
reference  to  the  middle  ear  (except  the  ulcers  upon  the  tul*al 
prominences  in  one  of  my  own  cases)  and  the  tympanic  nir^jii- 
brane.  Still  the  clinical  observation,  in  some  cases  of  tubercu- 
losis, of  rapid  and  almost  symptomless  destruction,  especially  of 
the  tympanic  membrane  (von  Troeltsch,  the  author,  Schwartze), 
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seems  to  indicate  it.  On  the  other  hand,  chronic  inflammation 
of  the  middle  ear  is  frequent  in  such  cases  and  in  scrofulous 
subjects,  often  exhibiting  great  resistance  to  local  treatment, 
usually  associated  with  secretion  of  pus,  and  sometimes  leading 
to  destruction,  even  of  the  osseous  portions. 

Little  is  known  concerning  the  occurrence  of  tubercles  in  the 
lower  pharynx.  B.  Wagner  describes  as  true  tuberculosis  of  the 
pharynx  some  projecting  grayish  red  nodules,  from  the  size  of 
millet-seeds  to  that  of  hemp-seeds,  and  isolated  flat  ulcers  on  the 
upper  half  of  the  pharyngeal  wall  and  on  its  sides,  partly  round 
and  partly  irregular  in  conformation,  produced  by  confluence 
and  covered  with  a  caseous  pus.  They  were  found  in  connection 
with  numerous  ulcers  at  the  root  of  the  tongue  and  in  the  soft 
palate,  in  cases  of  tuberculosis  of  the  lungs,  liver,  spleen,  and 
kidneys.  On  microscopic  examination,  he  saw  small  cells  and 
nuclei  in  these  nodules,  mostly  shrivelled  and  in  course  of  destruc- 
tion, and  especially  finely  granular  and  fatty  detritus ;  and  in 
the  ])liaryng(^al  mucous  membrane  a  copious  development  of 
nuclcn,  ])rincipally  about  the  enlarged  mucous  glands.  The  folli- 
cles w(»re  little  or  not  at  all  swollen. 

E.  Wagner  observed  an  analogous  process  in  two  cases  in 
wliirli.  daring  life,  pulmonary  phthisis  was  diagnosed  with  sec- 
ondary syphilis  of  the  lower  pharynx.  In  one  case  there  was 
considerable  thickening  of  the  mucous  membrane  due  to  hyper- 
trophy— that  is  to  say,  new  formation  of  reticular  connective  tis- 
sue. In  the  other  there  was  ulceration  (large  ulcer  of  the  pos- 
terior ])haryng(»al  wall),  with  the  formation  of  partly  difl^use  and 
partly  follicular  tissue,  in  the  larynx  and  other  organs,  and  espe- 
cially in  the  palate  and  lower  pharynx,  where  at  some  points  it 
])enetrated  between  the  muscles. 

According  to  O.  Weber,  the  ulcers  occurring  here  on  the  pos- 
ti'i'ior  and  lateral  walls  in  tul)er('nl()sis  have  tlu^  greatest  simi- 
larity witli  the  corresponding  intestinal  afTection.  "Tlle^'have 
a  caseous,  l)r()k(Mi(lown  floor,  undennined  liy])<»i\*e]ni('  edires,  in 
which  new  tiiberculai'  d«^])()sits  are  inilx^lded  in  various  stages  of 
devel()])nient,  and  which  rapidly  disintegi'at(^  aiid  cause  necrosis 
of  the  mucous  membrane  lying  Ix^tween  them/'  lie  saw  three 
cases   rapidly  terminate  fatally,  in  which  there  was  coexisting 
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tuberculosis  of  the  lungs  in  part,  and  of  the  intestine  in  part. 
Concerning  one  case,  in  which  the  process  had  been  but  little 
developed  in  the  lung,  he  is  inclined  to  attribute  the  main  cause 
of  the  rapid  running  down  to  the  large  ulcers  in  the  lower  phar- 
ynx. Under  certain  circumstances  the  affection  is  very  pain- 
lal  (in  contradistinction  to  scrofulous  ulceration),  and  associated 
with  difficulty  of  swaHowing. 

Concerning  the  treatment  of  the  diseases  of  the  naso-pharyn- 
geal  space  and  the  lower  pharynx  in  tuberculous  sulijects,  the 
principal  object  is  the  fundamental  disease  itself.  lu  addition, 
the  same  measures  as  are  employed  in  chronic  catarrh  of  the 
cavities  come  into  play,  with  narcotic  and  enioUieut  inhalationa 
to  relieve  the  pain  of  pharyngeal  ulcers.  Strongly  irritating  and 
caustic  applications  to  tuberculous  ulcers  are  nitlier  hurtful 
than  useful,  as  experience  teaches  in  reference  to  other  mucous 
menibnines.  According  to  Tiirck,  it  is  impossible  to  restrain  tlie 
development  of  diseases  of  the  larynx  dependent  upon  tul)er- 
culosis  ;  and  he  saw  cauterization  do  visible  injury  in  many  cases, 
Niemeyer,  Schnitzler,  Siegle,  and  others  expn*8s  themselves  in  a 
similar  manner.  O,  Weber  expressly  advises  th(!  local  use  of 
nothing  beyond  a  disinfectant  mouth-wash,  and  to  omit  the  use 
of  gargles  and  especially  cauterizations.  Even  in  scrofulous 
ulcerations,  such  procedures  as  are  recommt*ndiHl  by  l8aml)ert 
(pencilling  with  tincture  of  iodine,  with  a  iivL^-grain  tiulutiou  of 
chloride  of  zinc,  or  with  a  one-  or  two-drachm  solution  of 
chromic  acid),  appear  to  be  of  little  use,  I  have  seen  no  beneficial 
results  in  such  cases  even  from  severe  cauterisation  with  pure 
chromic  acid  and  with  nitrate  of  silver. 


Condition  of  tlie  Kaso-pharyngeal  Cavity  and  the  Lower  Pharynx  in  Syphilia 

I  A   considerable  part  of   the  diseases  which  alTect  the  naso- 

pharyngeal  space  in  sypliiJis  assume  the  form  of  catarrh;  in 
other  instances  they  go  on  to  destruction  of  tissue  and  to  adlie- 
sions  of  parts.  They  have  as  j^et  received  but  little  attention. 
Only  isolated  observations  are  at  our  command. 

Some  special  conditions  have  been  learned  with  the  pharyn- 
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goal  mirror.  Thus,  syphilitic  ulcers  on  the  vault  of  the  pharyiuc 
were  ()l)S(»rved  by  Tiirck  in  two  cases.  He  saw,  at  the  same  time, 
ulcerous  formations  on  the  posterior  lower  pharyngeal  wall,  which 
Htructure,  according  to  him,  is  much  more  frequently  alone 
diseased  in  this  manner  without  extension  of  the  destructive  pro- 
cess upon  the  upper  cavity.  Semeleder  found  ulcers  in  three 
sy])liilitic  individuals  :  one  very  large  one  on  the  upper  and  pos- 
terior wall  (eventually,  also,  ulceration  and  perforation  of  the 
soft  i)alate) ;  on(\  undergoing  granulation,  located  in  the  region  of 
the  tubal  oriiiec*  (with  similar  conditions  coexisting  on  the  pos- 
terior surface  of  the  soft  palate,  and  on  the  posterior  border  of  the 
nasal  sei)lum) ;  and,  in  the  third,  extensive  ulcers  on  both  sides 
of  the  iiaso-phaiyngeal  space  (with  ulceration  on  the  posterior 
portion  of  tht^  i)haryngo-palatine  arch).  In  one  case  observed 
by  th(»  author,  there  was  a  tolerably  large  ulcer  in  the  naso-pha- 
rynixoal  cavity  alone^  with  intense  congestion  of  the  cavity  and  of 
th(»  lower  pharynx,  and  very  copious  secretion  of  mucus.  The 
ulcer,  deep,  with  lardactH)us  bottom  and  sharp  outline,  occupied 
thi»  anterior  portion  of  the  pharyngeal  tonsil,  and  reached  down 
u])oii  the  riirht  ala  of  the  vomer.  Only  the  occasional  discharge 
of  saniruiiiolent  mucus  by  the  nose  and  mouth  had  prompted  the 
]>atienr  to  seek  nOief.  After  ivpeated  inunctions,  and  rigid 
ch^ansiui^  of  tht^  ]>arts  (nasal  douche\  recovery  took  place.  A 
sliirlit  (h»}>ression  riMuained  behind,  corresi)onding  with  a  cica- 
trized superficial  dt^fect  upon  the  right  process  of  the  vomer.  In 
consequemMM>f  this,  the  right  posterior  naris  appeared  larger  and 
vertical,  and  the  se]>tum  as  though  pushed  to  the  left  side  above. 
The  author  lias  under  treatment  a  large  ulcer  on  the  roof  of  the 
naso-]>h:u*vnLreal  space. 

Coiicrniinu:  the  pathologico-anatomical  condition  of  things, 
\\w  \\\\\\\oY  can  rej^ort  soiuethinix  from  his  own  observations.  In 
tlire*' t'ij.liili>  o[  tlu'  cases  in  which  (IimmiLmI  syj^liilitic  dismises 
e\i<r«'d  ill  oth<u'  mucous  membranes,  in  the  skin,  or  in  tlie  bones, 
or  \vh»*re  ih'^  rvidrnces  of  sucli  disrates  were  visible,  the  naso- 
]^h:ir\  nc'wl  s|vh-«^  was  also  im]>liea^»^l  in  o\\  ^  way  or  another. 
riiu^  1  f«»nr.<l  in  oih^  ca>e  a  ]MMnird  i^Mulvli'iiKiriuis  vt^p'iatiou 
ar  on-^  t'.iba!  t^ri!ivN\  and  in  anotlhT.  a  >■".:  >!ia;H\l  constriction  of 
vnie  oriru\^  {\o\\\  hyptTirophic  development  of   liie  mucous  mem- 
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biane.  TTleeTOtions  were  seen  in  few  cases,  either  in  the  pharjii- 
geal  tonsil,  or  on  the  lutin-al  walls  (reeessiis,  projection,  or  orifice 
of  the  Eustae'hian  tube),  but  cicatrices  in  various  places  were 
seen  more  often,  several  times  together  with  ulcers. 

In  one  tube  there  was  a  constriction  of  the  orifice  by  a  flat 
cicatrix  (a  case  of  mucous  catarrh  of  the  middle  ear).  In  one  case, 
besides  a  large  mdiated  cicatrix  of  the  pliaryngeal  toneiil,  there 
was  a  similar  correspondingly  smaller  one  at  the  anterior  side 
of  the  left  tubal  orifice,  a  firm  cicatricial  constriction  of  the  right 
tube,  and  a  larger  and  deeper  ulcerous  defect  at  the  upper  half 
of  the  right  tubal  prominence  (with  marked  depression  of  the 
tympanic  membrane,  hyper^emia,  and  hydrops  ex  vacuo  of  the 
tympanic  cavity).  In  anotlier  case,  wliere  there  were  cicatrices 
on  the  tonsil  and  the  posterior  wall,  there  was  a  cicatricial  con- 
striction  (slit-shai)ed)of  the  opening  of  the  tube,  on  the  riglit  side 
of  the  naso-pbaryngeal  space  ;  a  large  deep  cicatrix  in  front 
of  it,  with  cord-like  projections  ;  a  defect  of  one  portion  of  the 
prominence,  covered  with  cicatricial  tissue,  and  with  it  an  ulcer 
upon  the  prominence,  and  another  just  beneatli  the  oiitiee.  Ttie 
left  lateral  wall  ivas  formed  of  a  thick,  dense,  whitish,  cicatricial 
layer,  which  showed  strands  and  perforations  here  and  there, 
presenting,  in  general,  a  uniform  surfiice  lying  one  mm,  (one- 
twenty-fifth  of  an  inch)  below  the  level  of  the  nasal  mucous 
membrane.  Here,  an  irregular  slit,  two  mm.  (one- tliir teen tli  of 
an  inch)  in  height  and  one  mm.  (one-twentylifth  of  an  inch)  in 
breadtli,  represented  what  remained  of  the  tubal  orifice.  It  was 
still  possible  (on  the  preparation,  by  accident)  to  drive  air  into 
the  tympanic  cavity,  by  holding  the  beak  of  the  catheter  over  it 
in  a  c^^rtain  position.  (Tliere  was  mucous  catarrh  of  the  middle 
ear,  on  the  right  side,  with  hypertrophy  and  multiple  cj^st-for- 
matiou  ;  muco -purulent  catarrh  of  the  left  side,  witli  hypertro- 
phy, and  with  defect  in  the  tympanic  membrane.) 

Grnber  has  described  a  complete  cicatricial  occlusion  of  the 
orifice  of  one  Eustachian  tube,  after  syphilitic  ulceration,  lie 
eaw,  in  addition  to  defect  of  the  nose,  an  adhesion  of  the  soft 
palate  to  the  posterior  wall,  and  entire  destruction  of  the  promi- 
nence of  the  tube,  the  orifice  of  wliich  was  closed  by  ci(;atricial 
tissue.      Such  complete  obliteration  occurs  only   very   excep- 
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tionally,  even  wlien  doe  to  other  causes.  Cases  have  been  re- 
ported, one  each  by  Otto  and  Lindenbaum  (see  above),  in  wliich 
the  manner  of  occurrence  is  not  distinctly  chamcterized. 

In  a  case  reported  by  Virchow,  *' there  were  such  large 
cicatrices  upon  the  mucous  membrane  of  the  pharyngeal  and 
nasal  cavity,  that  the  mouth  of  the  Eustachian  tube  was  almost  I 
entirely  closed/'  Tlie  adliesions  of  the  soft  palatej  to  be  spoken  ' 
of  f  urtlier  on,  do  not,  in  and  of  themselves^  prodoce  any  alteration 
of  tlie  tubal  opening,  or  any  disturbance  of  hearing  (case  of 
Wilde),  even  wlien  they  amount  to  complete  separation  of  the 
upi)er  cavity  from  the  lower  one.  In  those  frequent  cases  in 
which  hardness  of  hearing  exists  in  syphilitic  individuals,  it  is 
due  in  most  instances  to  the  ordinary  diseases  of  the  middle  ear. 
They  are  tmn.splanted  from  tlie  naso-pharyngeal  space,  as  chronic 
catarrhs  or  iuHammations ;  or  they  occur  secondarily,  in  conse- 
quence of  occlusion  of  the  tube-  Such  a  condition  takes  place 
(a]>art  from  accunmlatiou  of  secretion,  swelling  or  hypertrophy 
of  the  mucous  meudjnine),  when  tlie  mouth  of  the  tube  is  con- 
stricted by  the  formation  of  cicatrices,  or  is  drawn  together  by 
cicatrices  in  the  vicinity,  by  cicatricial  bridges  of  tisane,  or  by 
immediate  adhesive  contact  with  that  portion  of  tlie  palate  which 
is  nearest  to  it.  (An  impediment  to  the  action  of  the  muscles  of 
the  tube  may  also  result  from  adhesions  in  some  cases.)  In  con- 
sequence of  such  alterations  in  the  region  of  the  orifice  of  the 
tube  or  in  tlie  orifice  itself,  the  catheter  maj'"  not  pass  beyond  the 
choanal  at  all,  or  it  does  not  reach  tlie  orifice,  or  its  introduction 
is  only  accomplished  with  difficulty  and  in  exceptional  cases. 
By  tiie  forcible  introduction  of  air,  or  by  slitting  the  tj^mpamc 
membi'ane,  the  equalization  of  the  pressure  of  tlie  air  within  and 
without  the  tympanic  cavity  may  be  temporarily  established. 
The  latter  procedure  also  permits  the  escape  of  the  secret ionSj 
accumulated  for  the  most  |)art  on  account  of  the  impediment  to 
their  discliarge,  and  thus  leads  to  a  remarkable  though  tenipo- 
rary  improvement  of  the  frequently  very  marked  hardness  of 
liearing.  A  permanent  favorable  result  might  perhaps  be  reached 
in  some  cases  by  excision  of  the  greater  portion  of  the  tympanic 
membrane.  The  excision  of  a  small  piece,  in  order  to  establish  a 
permanent  communication  between  the  tympanic  cavity  and  the 
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external  auditory  meatus,  does  not  accomplish  fche  result,  owing 
to  the  well-known  great  regenerative  properties  of  the  membrane, 
as  shown  in  tmnmatic  defects.  Concerning  the  insertion  of  a 
perforated  eyelet  (PoUtzer),  or  of  a  hollow  perforated  ring  enclos- 
ing the  handle  of  the  malleus  (Voltolini)  into  the  tympanic 
membrane  to  render  the  opening  permanent Ij^  patulouSj  there  are 
BO  sufficiently  satisfactory  observations. 

Hardness  of  hearing,  mostly  of  a  marked  degree  and  of  sud- 
den commencement,  is  sometimes  dependent  upon  a  syphilitic 
disease  of  the  labyrinth.  Such  affections  I  have  seen  promptly 
cured  in  several  instances  by  suitable  general  treatment  ;  while 
the  same  treatment  is,  at  most,  of  but  limited  value,  and  often 
of  none  at  all,  in  simple  complications  on  tlie  part  of  the  middle 
ear,  and  has  no  influence  whatever  in  those  conditions  of  the 
orifice  of  the  tube  dependent  upon  definitive  altemtions. 

It  should  be  remarked,  in  this  connection,  that  simple  fissure 
of  the  uvula  cannot  give  occasion  to  impeded  action  of  the 
muscles  of  the  tube  ;  but  this  may  be  the  case,  even  to  insuffi* 
ciency  of  the  muscles  and  all  its  resultant  effects,  in  deep  clefts 
of  the  soft  palate,  or  in  that  form  of  the  deformity  also  ]nv€)lving 
the  hard  palate — in  consequence  of  the  modified  attachment  t*f 
the  muscles.     The  crossing  of  the  levator  muscles  in  the  uvula 
(Semeleder)  gives  an  altered  configuration  to  the  lower  border  of 
the  mouths  uf  the  Eustachian  tubes.     Still,  different;es  doubtless 
occur  here^ — ^perhaps  more  or  less  favorable  secondary  insertion 
of   the   muscles,   principally   of   the   here  especially   important 
tensor,  the  special  opener  or  abductor  (voii  Troeltsch)  of  t!ie  tube  ; 
for  disturbances  of  hearing  do  not  always  occur  uncler  such  coji- 
ditions,     I  have  thus  seen  a  student  with  true  cleft  palate  (wolfs 
throat)  whose  hearing  was  very  acute.     AVIien  other  congi^nital 
anomalies  of  the  ear  itself  are  presi^nt,  in  addition  to  such  a  de- 
lect, as  a  matter  of  course  there  will  be  important  disturbances  ; 
«  *n  a  case  of  rudimentary  development  of  both  tubes,  with 
ration  of  the  moutli  of  one,  described  by  Gruber, 
t  the  commencement  of  s^^  philis,  and  not  uiifrequentlj'  in  its 
tages  also,  diseases  frequently  occur  in  the  lomer  phrtryitx, 
are  hardly  to  be  distinguished  from   ordinary  catarrh  ; 
may  be  pronounced  swelling  or  an  entire  absence  of  swell- 
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ing,  and  there  is  redness,  often  with  dryness  in  the  throat,  and 
attended  with  difficulty  of  swallowing,  if  there  is  infiltration- 
syphilitic  catarrh^  or  erythema.  In  some  cases  there  are  to  be 
found  at  the  same  time  white  patches,  due  to  a  thickening  of  the 
epithelium  from  proliferation  and  suppuration,  which  do  not 
present  anything  characteristic,  and  which  are  to  be  met  with  in 
the  same  way  also  in  the  course  of  syphilis  and  in  non-syphilitic 
catarrh.  In  the  same  manner  there  may  be  small  losses  of  sub- 
stance— erosions — in  the  epithelium. 

"Th^  papules  and  patches  are  of  more  importance.  They  are 
roundish,  elevated,  white  spots  of  the  mucous  membrane, 
strongly  infiltrated  with  cells,  and  may  lead  to  ulcerations. 
In  the  same  category  we  include  the  nodes^  gummata,  circum- 
scribed infiltrations  which  undergo  rapid  and  extended  destruc- 
tion, giving  rise  to  deep  and  large  ulcers.  The  tones  of  the 
voice  acquire  a  nasal  clang  in  cases  of  defect  of  the  soft  palate. 
Many  patients  learn  to  avoid  the  passage  of  ingesta  upwards 
into  the  naso-pharyngeal  space. 

Repair  takes  place,  in  the  further  course  of  the  disease,  by 
the  formation  of  cicatrices.  Some  of  these  are  radiated,  exca- 
vated, and  productive  of  a  wrinkled  drawing  together  of  the 
contiguous  surfaces.  In  other  cases  there  is  a  direct  adhesion  of 
parts  previously  separated,  or  a  connection  of  these  parts  by 
membmne-like  cicatricial  tissue  stretched  between  them. 

The  frequent  adhesions  of  the  soft  i)alate  with  the  pharyngeal 
walls,  wliieh  have  been  comprehensively  described  and  discussed 
by  Ki(Hl,  present  important  variations.  Either  the  posterior  arch 
of  the  palate  only  (one,  or  both),  or  the  uvula  only  (though  this 
is  \\\\\A.  is  gnnvn  fast  to  the  posterior  wall.  In  such  cases  there 
are  hardly  any  symptomatic  disturbances  (only  slight  modifica- 
tion of  s]HvehV  The  adhesion  may  affect  the  soft  palate  also 
(ofitMh^-  on  its  Hat  surface  than  at  its  border  ahnieV  in  such  man- 
\wv  as  xo  leave  but  a  very  liuiited  eoniniunieation  between  the 
up]H'r  and  lowin*  eavities.  Tlie  optMiiuir  is  usually  found  at  the 
sitt*  (^f  tlh^  destrovt^l  uvula,  or  btdiind  if,  wht^n  it  has  been  re- 
tained, as  is  but  seldom  tlie  east\  In  tliese  instances  a  portion 
of  the  food  luay  ]^ass  into  tlu^  nost\  ihouirh  some  patients  learn 
how  to  i>revent  this  ;  but  breathiuc  throuirh  the  nose  is  rendered 
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more  difficult,  and  speech  is  altered.  The  adhesion  may  be  com- 
plete  on  all  sides.  Nasal  respiration  is  then  wholly  abolished ; 
smell  and  taste  are  impaired  ;  the  mouth  and  lower  pharynx  aj*e 
dr}"  ;  and  the  nasal  seci-etions  cannot  be  removed  in  the  usual 
manner. 

Such  adhesions  occur  also  in  other  pharyngeal  afffctions 
which  are  associated  with  injury  to  the  epithelium,  or  with 
ulceration — in  lupus,  scrofulous  inflammation,  diphtiicria,  and 
phlegmun.  The  formation  of  cicatricial  membranes  is  very 
infrequent  in  these  affections  or  in  syphilis ;  they  may  produce 
stenosis  and  partial  occlusion  of  one  portion.  In  a  case  observed 
in  the  clinic  of  Langenbeck,  the  entrance  to  the  larynx  was  so 
far  closed  that  only  an  aperture  the  size  of  a  pea  remained,  the 
obstruction  being  a  membrane  reaching  from  tlie  posteiior  wall 
of  the  lower  pharynx  to  the  root  of  the  tongue,  the  closure  of 
which  occasioned  dyspncea  (Trendelenburg). 

The  syphilitic  affections  of  the  cavities,  even  the  most  import- 
ant ones,  often  progi'ess  without  prominent  symjdoms^  and  with- 
out essential  annoyance  to  the  patient,  so  that  the  commencement 
of  destructive  processes  is  often  overlooked.  Somt^times  there 
are  vague,  painful  sensations,  occasionally  severe  pain  (in  ulcera- 
tion)* increased  by  the  movements  of  deglutition,  and  sometimes 
referred  to  the  ear  (in  ulcei-ation  of  the  tubal  region,  hut  ako  in 
ulcerations  of  the  deeper  portions  of  tlie  lateral  wall).  In  some 
cases  of  ulceration  in  the  lower  j>harynx,  the  annoyances  are 
limited  to  an  unpleasant  sensation  in  taking  dry  food  {as  bread). 
In  syphilitic  affections  of  thenaso  pharyngc^al  space,  headaclie,  or 
an  uneasy  sensation  in  the  head  is  sometimes  felt ;  and  hardness 
of  hearing  and  subjective  auml  sensations  are  frequently  com- 
plained of.  Not  unfrequently  there  is  a  foul  odor  of  tlie  air 
expired  tlirough  both  cavities  in  cases  of  ulceration  and  in  cases 
ol  want  of  cleanliness. 

Diagnosis.~J>iT^ct  inspection  of  the  lower  pharynx,  and 
examination  of  the  naso-pliarjnigeal  space  hy  means  of  the 
mirror,  reveal  the  existence  of  alterations  in  general.  T!ie 
latter  method  of  examination,  in  many  instances,  affords  oppor- 
lanity  for  timely  detection  of  processes  w^hich  might  otherwise 
teraiinate  undetected  in  the  destruction  of  important  parts  (soft 
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palate,  nasal  septnm,  etc.).  The  indiyidnal  alteradons  are  not 
in  themselves  sufficiently  characteristic  to  be  classified  as  local 
manifestations  of  syphilis  without  further  investigation.  Greater 
certainty  is  secured  by  considering  the  manner  of  their  appear- 
ance, their  further  transformation,  the  condition  of  the  immedi- 
ately adjacent  parts  (want  of  a  proportionate  i)articipation  in 
those  parts,  such  as  exists  in  other  diseases),  the  condition  of  the 
lymphatic  glands,  as  well  as  the  presence  of  corresponding  affec- 
tions of  other  mucous  membranes  and  of  the  skin,  and,  finally, 
the  previous  history  of  the  case. 

General  treatment  is  not  to  be  dispensed  with  in  most  cases. 
In  cases  of  ulcerous  destruction,  the  inunction  treatment  and  the 
administration  of  calomel  are  justified.  The  avoidance  of  local 
irritation  (smoking,  snuffing,  certain  articles  of  food)  is  a  promi- 
nent essential  towards  improvement  and  cure,  and  so  is  a  con- 
stant, careful  maintenance  of  cleanliness  of  the  parts  (by  nasal 
douches,  gargles,  and  the  pharyngeal  bath).  Both  these  points 
are  als<3  of  well-known  importance  in  a  prophylactic  point  of 
view.  Astringent  fluids  are  advantageouslj'  used  for  cleansing 
purposes.  Von  Sigmund  recommends,  for  use  by  the  nasal 
douche,  chlorate  of  potash,  from  one  to  two  and  a  half  drachms; 
pernianiranate  of  potash  from  twenty  to  forty  grains,  or  carbolic 
acid  from  twenty  to  sixty  grains,  to  eleven  and  a  half  ounces  of 
water.  For  the  lower  pharynx,  he  recommends  alum,  zinc,  and 
tannin :  and  in  ulceration  of  the  lower  pharynx  the  same  solu- 
tions as  used  in  the  nasal  douche,  only  proportionably  stronger. 
He  tiiids  corrosive  sublimate,  one  grain  in  six  ounces  of  water, 
most  efficient  for  the  pharynx,  and  the  same  quantity  in  eleven 
and  a  half  ounces  of  water  for  the  nasal  douche  (to  be  used 
only  by  very  can^ful  patients).  In  cases  of  gummous  softening 
he  usrs  iodide  (^f  ]H>tassinm,  from  one  to  two  drachms  to  eleven 
an<l  a  lialf  ounc»'s  of  wattT,  aiul  dilurt'd  tincture  of  iodine  in  the 
s;\!iu*  ]Mo]H>rrion.  1I«'  also  attributes  irivat  value  to  the  frequent 
daily  a]>]^licatii>u  t>f  s]n*:iys  i>f  alum.  /inc.  and  tannin. 

The  results  i>f  the  imperative  treatment  of  adhesions  already 
esrahlished  are  hut  little  successful.  acciM-dinc  u^  Ried.  To  pre- 
vent their  occurrenct\  it  is  recommeiuhnh  in  all  alTections  of  the 
l(»wer  ]>haryn\  associatinl  with  loss  of  cinihelium  or  with  ulceiu- 
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tioDj  to  employ  cauterization  with  the  nitrate  of  silver,  and  to 
insert  strips  of  linen,  or  wads  of  charpiej  saturated  with  some 
lastringent  solution. 

In  some  cases  of  more  extensive  defects  of  tlie  palate,  the 
obturators  scientilically  constructed  by  Suerseu  are  of  uj^e,  as 
they  replace,  as  it  were,  the  missing  valve  of  the  palate.  They 
do  not  quite  touch  the  posterior  wall  of  the  lower  pharynx,  and 
tlierefore  they  admit  of  the  production  of  nasal  sounds.  The 
closure  of  the  remnant  in  swallowing,  and  in  speaking  the 
remaining  sounds,  is  effected  by  the  horizontal,  cushion-like  pro- 
jection at  tlie  corresponding  portion  of  tlie  i>osterior  wall  (by  the 
action  of  the  upper  constrictor — Passavant),  which  is  formed 
by  these  efforts. 

Hyperplastic   Catarrh   of  th6  Haso-Pharyngeal   Cavity  and  the  Lower 
Fiiarynx  (Hypertrophy). 

In  the  course  of  chronic  disturbances  of  nutrition  of  the 
mucous  membrane  of  both  cavities,  there  are  frequently  hyj)er- 
plastic  processes  which  here  present  some  pir'culiarities.  They 
are  characterised  by  augmentation  of  the  normal  tissue  elements, 
by  increase  of  volume  and  altei-ations  in  the  conformation  of  the 
affected  parts. 

In  the  naso- pharyngeal  space  it  is  especially  tlie  cytogenetic 
layer  which,  in  its  hypertrophic  development,  diminishes  the 
calibre  of  the  cavity,  and  gives  occasion  to  disturliances  of 
various  important  functions.  The  increase  of  the  mass  is  here 
either  about  equal  in  degree  in  all  parts,  or  it  is  especiull}'  promi- 
nent at  Severn!  points,  most  frequently  in  the  pharyngeal  tonsil. 
It  is  mostly  of  such  a  nature  that  the  projecting  portions  have 
merely  a  moderately  enlarged  appearance,  a  thickening  of  their 
covering  or  of  their  substance  (tonsil)  in  various  grades — the  deep- 
ened portions  xindergoing  contraction  or  Hattening.  Sometimes, 
however,  the  increase  is  so  extensive  tliat  there  is  a  lianging 
down  of  the  tonsil  over  the  upper  portion  of  the  clioauie,  or  also 
(though  seldom)  laterally  over  the  tulial  outlets,  w^tli  a  constric- 
tion of  these  orifices  and  of  the  recessus,  or  even  an  entire  obliter- 
ation or  growing  together  of  the  sides  of  the  recess.     The  free 
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surface  is  thereby  altered  in  configuration  in  various  ways.  In 
inaiiy  cases  the  original  form  (tiat,  or  flatly  semi-globular),  and 
the  arrangement  (in  longitudinal  divisions),  are  tolerably  well 
maintained.  It  is  laid  in  longitudinal  ridges,  or  combs,  of  va- 
rious heiglits,  which,  stretched  or  twisted,  increasing  and  de- 
creasing also  in  height  and  breadth,  course  antero-posteriorly  or 
obliquely,  and  are  separated  by  fissures  or  lacuna  of  varying 
depth.  In  other  cases  the  hypertrophied  longitudinal  ridges  are 
grown  together  here  and  there  or  in  many  places.  Then  there  is 
a  coarse  network,  or  a  tolerably  smooth  surface,  interrupted  by 
many  small  slit-like  or  roundish  openings — the  entrances  into 
the  remains  of  the  lacunar.  The  tonsil  appears,  under  the  con- 
ditions thus  far  described,  of  an  almond  shape  in  general, 
semi-globular,  or  in  the  form  of  a  flat  extension  of  nearly  uni- 
form thickness.  In  some  cases  the  difference  in  the  hyper- 
troj>hio  development  of  the  ridges,  especially  in  breadth  and 
heiirht,  is  so  marked  at  special  points,  that  it  occasions  the  for- 
mation of  jH^lypoid  protuberances,  tongue-like  or  club-like,  in 
part  with  excessive  thickening  of  their  fi-ee  portion,  and  with  a 
lobulatod  ap]>earance  of  the  surface.  But  the  elegant  papillary 
struct  uiv  exhibited  in  many  polypi  of  other  mucous  membranes, 
is  never  found  in  these  projections.  This  modification  of 
]H>lypoid  hyivrtrophy,  due  to  the  local  conditions  of  the  tissue 
vv\vtoc' notic  tissued  either  affects  the  tonsil  exclusively,  or  is 
liere  most  strouirly  pronouncetl. 

The  hy[vrtrophic  covering  of  the  lateral  walls  presents  for 
the  nu><t  parr  a  uniform  surfaiv,  uninterrupttxl  except  by  promi- 
nence of  follicles.  In  individual  cases  the  cytogenetically 
clo:]u\l  i^'aces  are  raisi\l  in  small,  nnindish,  flat,  and  even  semi- 
clobular  or  ti^iicui^like  protuberances  armnjred  in  strips.  At 
ix.::>  wV.ioh  an*  uoi  ovroirenotio — tlie  an:<^»nor  tubal  regions — 
:  a>i\;  thivki^ss  vf  :;.e  i^iui.us  :K-:i;brane  is  sometimes 
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combs,  two  and  one-half  mm.  (one-tenth  of  an  inch)  higli  and 
six  ram,  (a  quarter  of  an  inch)  long,  which  in  one  case  stretched 
from  below  upwards  to  both  tubal  oriliceSj  while,  in  another 
case,  tliere  was  a  similar  comb  at  the  same  poijit,  but  only  unila- 
teral with  partly  round  and  partly  tongue-like  or  globular  pro- 
jections ou  the  tubal  prominence.  In  some  instances  there  were 
rafters  or  solid  high  bridges  of  tissue  which  united  the  exterior 
border  of  the  phajyngeal  tonsil  with  the  tubal  protuberance. 
A  pectinated  elongation  of  the  latter  structure,  such  as  may  take 
place  in  acute  swelling,  I  have  never  encountered  in  liy  per  tro- 
phic conditions. 

There  is  here  sometimes  a  uniform  increase  in  volume  with 
retention  of  the  original  form,  or  a  polypoid  projection,  an 
hjrpertrophic  process  associated  with  the  formation  of  poly p4 ike 
elevations.  The  method  of  development  of  these  formations, 
their  contiguration,  is  influenced  by  the  cytogenetic  coosistence  of 
the  mother-tissue  wliich  is  unfavorable  to  the  production  of 
mucous  polypi  and  papillomata. 

Besides  tlie  alterations  of  level  described,  which  may  l)e  very 
varied,  tlie  hypertrophic  mucous  membrane  of  the  cavity  shows, 
in  most  instances,  still  further  peculiarities  of  the  surface.  The 
surface  is  often  perforated  in  a  sieve-like  or  sponge-like  manner, 
etivwn  with  holes  and  fissures— tlie  mouths  of  dihit4Hl  and 
enlarged  mucous  glands,  the  openings  of  the  follicle-like 
depressions  which  may  here  be  formed,  not  only  in  the  tonsil 
and  in  the  recessus,  but  also  on  the  tubal  prominences.  Projec- 
tions of  the  surface  from  eularg^^d  follicles  in  the  cytogenetic 
portions,  by  cystoid  enlarged  follicles  and  l^y  diluted  acinous 
glands  in  all  parts,  are  very  frequent.  True  cysts  aw  more 
infrequent.  Very  often  there  is  a  very  dense  coating  of 
mucus. 

Within  the  hypertrophic  cytogenetic  layer  there  is  also,  in 
most  instances,  an  increase  of  the  ordinary  connective  tissue 
which  accompanies  tlie  glands  and  vesst*ls.  The  parenchyma 
acquires  a  greater  consistency  by  the  production  of  numerous 
firm  connective-tissue  bundles,  but  never,  except  in  extended 
absorption  of  the  cytogenetic  tissue  and  in  cicatrization,  a  den- 
sity such  as  the  hypertrophic  tonsils  of  the  palate  undergo  under 
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certain  circumstances.     A  large  bard  pharyngeal  tonsil  does  not 

appear  ever  to  be  produced. 

It  is  still  necessary  to  compare  the  descriptions  and  views  of 
other  observers  with  the  representation  given  above  of  the  differ- 
ent forms — among  others,  polypoid  forms  also™in  hypertrophy 
of  the  cytogenetic  expanse  in  the  naso-pliaryngeal  cavity.  My 
own  descriptions  are  based  chieliy  on  anatomical  examinations, 
but  also  on  exploration  with  tlie  miiTor  and  the  finger.  There 
cannot  be  any  doubt,  from  their  description,  that  Czermak's 
** cock* s  comb  protuberances''  at  the  mouths  of  the  tubes,  that 
the  vegetations  so  vaguely  described  by  Tiii'ek,  and  that  the  two 
cases  of  *' polypi"  from  the  roof,  seen  by  Semeleder,  all  belong 
in  this  category  (Meyer),  Voltolini  was  the  first  (in  1865),  by 
means  of  the  mirror,  to  observe  comb-like,  club-shaped,  or  beriy- 
shaped  formations  at  points  on  which  the  cytogenetic  tissue  ia 
found  to  be  diffusely  distributed. 

He  justly  recognized  this  as  an  hypertrophic  process,  and  he 
called  t!ie  elevations  '^polypoid  vegetations  of  the  mucous  mem- 
brane." He  was  also  the  first  to  undertake  tlieir  removal  by 
operation  (by  galvano-cautery).  Lowenberg  has  reported  five 
cases  (1807),  which  he  classed  under  the  head  of  ^*  pharyngitis 
granulosa.-'  Three  of  these  are  to  be  included  here  (teat-like 
tumors,  in  one  instance,  with  Hattish  h3'pertrophy  of  the  pharyn- 
geal tonsil).  Wilhelm  Meyer  has  devoted  very  careful  study  to 
these  conditions.  His  views  are  founded  in  part  on  jialpation  of 
the  cavit}^,  and  in  part  upon  the  evidences  furnished  by  the 
rhinoscopic  mhTr»r,  Imt  not  upon  conditions  found  in  the  corpse. 
He  met  principally  coml>-like  or  teat-like  fornuitions.  The  comb- 
like formations  ajipear  chieliy  upon  the  vault  and  the  upper  por- 
tion of  the  posterior  Avail  (corresponding,  therefore,  to  the  pharyn- 
geal tonsil),  and  are  described  as  ordinarily  numbering  from  four 
to  eight,  parallel  to  each  other  (thus  altogether  corresponding  to 
the  normal  type  of  the  ridges).  The  findiriated  variety  are  fre- 
quently found  on  the  vault,  and  also  on  the  lateral  walls,  to 
which  tliey  lend  **  a  coarse  glandular '■  appearance,  Meyer  also 
considers  even  the  configumtion  of  tlie  combs  and  fimbriationa 
of  the  tonsil  as  preformed  in  the  original  lay  of  the  tissue,  the 
fi.mbriation3  of  the  lateral  wails  being  produced  from  the  histo- 
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logical  elements  of  the  cytogenetic  tissue.  He  does  not  give 
sufficient  prominence  to  the  existence  of  somewhat  large,  and 
simply  swollen,  pharyngeal  tonsils.  He  designates  both  forms, 
combs  and  tinibriations,  under  the  common  appellation  of  ade- 
noid vegetations,  growths  of  adenoid  cytogenetic  tissue,  which 
is  in  no  case  a  fittmg  designation  for  hypertrophied  and  swollen 
longitudinal  ridges,  but  might  better  suit  the  more  developed 
flmbriie. 

The  frequency  with  which  Meyer  found  these  formations 
among  his  countrymen,  the  Danes  (one  hundred  and  seventy-five 
cases  in  live  years,  one  hundred  and  thirty  of  them  with  aural 
aflfections),  is  remarkable.  He  includes,  as  already  mentioned, 
all  enlarged  tonsils,  and  does  not  excliidej  in  a  deliiiito  manner, 
those  affected  only  with  swelling.  Perhaps  uiifiivorable  climatic 
conditions  come  into  play  as  the  cause  of  this  national  peeiiliar* 
ity  ;  for  retro-nasal  catarrh,  and  the  catarrh  of  the  middle  ear 
dependent  upon  it,  are  especially  indigenous  on  the  northern 
coast. 

Yoltolini  declares  that  the  occurrence  of  these  hypertrophic 
formations  in  Germany  "is  not  at  all  as  frequent  as  appears  to 
be  the  ease  in  Denmark."  He  reports  four  cases  opemted  upon 
by  himself.  The  author  has  frequently  seen  tempomry  increase 
of  volume  of  the  tonsil  (swelling),  not  unfreciuently  a  pf^rnmnent 
increase  (hypertrophy)  to  a  slight  degree,  occasionally  a  moder- 
ate degree  of  increase  (so  that  it  overhangs  the  upper  third  of 
the  vomer),  and  only  in  very  rare  cases  an  increiise  in  the 
highest  degree  (covering  half  the  clnmnfo  and  more).  The  author 
has  had  occasion  to  operate  only  twice  in  the  course  of  nearly 
ten  years. 

In  the  lower  pharynx,  the  hypertrophied  mucous  membrane 
appears  thickened  in  various  degrees,  often  protruding  in  welts 
or  folds.  A  partial  welt-like  hypertrophy  of  the  posterior  wall  in 
the  laryngeal  region,  associated  with  dyspncea,  has  been  observed 
by  Semeleder  and  by  Lewin.  The  vessels  are  dilated,  and  the 
acinous  glands  are  dilated  and  enlarged,  but  seldom  tmnsformed 
into  cysts.  The  connective  tissue  elements  are  increasf^d,  and 
especially  the  follicles,  which  are  here  for  the  most  part  large, 
and  exist  in  great  numbers— pharyngitis  follicularis,  sen  grauu- 
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losa  hypertropliica.  In  some  cases  there  is  also  a  new  formation 
of  tubular  glands  (from  pathological  formation  of  folds),  espe- 
cially in  the  upper  portion  of  the  posterior  wall.  The  wall  may 
in  this  way  acquire  a  spongy  appearance,  such  as  likewise  occurs 
in  the  pharyngeal  tonsil.  In  consequence  of  this  and  of  the  fact 
that  the  normal  inequality  of  thickness  is  done  away  with  by 
the  hypertrophy  of  the  contiguous  portion  of  the  posterior  wall, 
the  line  of  demarcation  between  these  two  structures  may  become 
obliterated. 

On  tlie  lower  pharyngeal  walls,  especially  the  posterior  wall, 
there  is  produced,  in  certain  cases,  an  increased  thickness  of  the 
squamous  epithelium,  which  is  associated  with  a  grayish-white 
coloration,  with  or  without  elevation  from  newly-formed 
papilbe.     The  secretion  is  often  increased. 

The  significance  of  the  hypertrophy  resides  chietiy  in  the 
fact  that  it  keeps  up  the  chronic  catarrh  from  which  it  mostly 
takes  its  origin,  and  renders  its  cure  or  improvement  more  diffi- 
cult. Furthermore,  interference  with  important  functions  may 
be  produced  by  hypertrophy  of  certain  parts.  The  manner  of 
the  production  of  such  disturbances  has  already  been  discussed 
several  times,  particularly  in  the  description  of  catarrhal  swell- 
ing. It  is  principally  the  increase  in  volume  of  the  mucous 
membrane,  associated  with  constriction  or  with  occlusion  (towards 
nose  and  ear)  of  the  cavity,  which  comes  into  consideration  here. 

The  symptoms  by  which  hypertrophic  conditions  of  the 
lower  pharynx  are  announced  are  in  general  those  of  chronic 
catarrh,  and  have  been  discussed  in  that  connection.  The  same 
holds  good  with  regard  to  the  naso-pharyngeal  cavity.  The 
hypertrophic  development  of  the  part  is  attended  by  the  same 
manifestations  as  those  of  the  corresponding  degree  of  simple 
parenchymatous  swelling  in  catarrh.  Complete  abolition  of  res- 
piration tlirough  the  nose  seldom  occurs  in  these  cases  ;  alter- 
ations of  speech  are  somewliat  more  frequent.  Symptoms 
referable  to  the  ear  are  more  frequent,  either  in  consequence  of 
direct  exten.sion  of  disease,  or,  secondarily,  from  occlusion  of  the 
tubal  orifices.  This  occlusion  may  be  due  to  constriction  from 
increase  in  its  own  volume,  or  to  its  obstruction  by  hypertro- 
phied  contiguous  parts. 
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With  reference  to  the  palatine  toRsil,  no  matter  what  size  it 
may  have  acquired,  the  anterior  lip  of  the  tube  cannot  become 
pressed  against  the  posterior  lip,  either  by  dkect  pressure,  or  by 
the  pushing  upward  of  the  posterior  palatine  arch  or  the  con- 
tiguous mucous  membrane.  It  does  not  ei^en  take  place  fi'om 
hypertrophic  thickening  of  the  velum  of  the  palate  (von 
Troeltsch),  The  anterior  lip  is  tirmly  adlierent  to  the  pterygoid 
process.  If  constriction  occurs  under  the  conditions  mentioned, 
it  mnst  take  place  from  below,  A  neariug  of  the  anterior  to  tlie 
posterior  lip  occurs  only  by  participation  of  the  mucous  envel- 
ope of  the  former  in  ewellinn:  and  li3^3ertropby.  Under  these 
circnmstances  there  rarely  results  a  complete  obliteration  of  the 
well-known  wide  orifice,  and  then  it  occurs  more  in  tlie  depth  of 
the  funnel ;  and  an  actual  oKstruction  by  the  hypertropliic  tonsil 
which  overhangs  it  only  occurs  when  the  latpral  combs  are  also 
developt-d  to  a  great  degree.  On  the  other  hand,  occhLsion  of 
the  middle  ear  occurs  readily  and  frequently,  either  temporarily 
or  for  a  longer  time,  from  the  easily  n^tained  and  accumulated 
secretions,  even  in  less  pronoune<^d  diminution  of  tlie  calibre  of 
the  cavity  and  of  the  tubal  orifice. 

The  polypi  met  with  not  nnfrequently,  and  often  simul- 
taneously with  hypertropliic  conditions  of  the  nasal  mucous 
Tnend>i*ane,  take  their  origin  in  great  part  from  tlie  posterior  ex- 
tremity of  the  lower  turbinated  bone.  After  considerable  de- 
velopment, they  may  (if  of  pretty  firm  consistence)  reach  the 
orifice  of  the  Eustachian  tubes  and  even  occlude  them,  and 
perhaps  actually  close  them  by  reason  of  simultaneous  conges- 
tive conditions  of  the  parts.  Or  they  may  hang  down  ikjucIi- 
like  beyond  the  veil  of  the  palate  (if  of  gelatinous  consistence). 
Tlien,  even  when  they  are  of  considerable  sizcj  the  tubal  orifices 
may  remain  free  and  the  hearing  intact,  as  I  have  verified  in  a 
case  examined  with  the  mirror,  ia  which  there  were  such  polypi 
npon  both  sides. 

Dlrif/nosis. — A  uniform  increase  of  thickness  of  the  mucous 
membrane  of  the  lower  pharynx  is  not  readily  recognizable,  Init 
the  presence  of  projections  or  of  groups  of  enlarged  follicles  is 
more  readily  recognized.  Only  the  higher  grades  of  hypertrophy 
of  the  liuing  membrane  of  the  naso*x>haryngeal  cavity  announce 
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themselves  by  distinct  clinical  manifestations  (especially  by  abol- 
ished nasal  respiration).  The  same  manifestations,  however,  occur 
also  in  otlier  diseases  of  the  nose  associated  with  impermeability, 
as  well  as  in  cases  of  larger  morbid  growths  in  the  nose  and  in 
the  naso  pharyngeal  space  ;  and  also  after  such  diseases,  as  the 
result  of  habit,  even  when  the  nose  is  again  permeable.  A  direct 
examination  of  the  parts,  therefore,  is  hardly  ever  to  be  dis- 
pensed with.  The  examination  by  touch  with  the  linger  may 
afford  evidence  concerning  the  location,  form,  and  size  of  decided 
prominences,  and,  within  certain  limits,  also  concerning  their 
points  of  origin.  Rhinoscopy,  on  the  other  hand,  reveals,  in 
addition,  their  color,  the  presence  and  condition  of  secretions, 
and,  in  a  more  certain  manner,  the  configuration  of  the  surface. 
Great  care  is  necessary  in  both  methods  of  examination  in  inter- 
preting what  is  seen  or  what  is  felt,  and  especiaUy  in  estimating 
relations  of  size. 

Aceoiding  to  Meyer,  the  presence  of  hypertrophic  formations 
often  pri\siMits  insuperable  obstacles  to  the  employment  of 
rhlnosooi>y.  Voltolini,  on  the  other  hand,  advocates  examina- 
tion wiih  the  mirror  in  just  these  cases.  I  myself  have  also 
eniploviHl  the  mirror  with  advantage  in  my  own  cases.  I  have 
sonietinios  found  the  copious  retention  of  mucus  an  obstacle 
which  temporarily  impeded  the  examination,  and  which  rendered 
the  ai>priH'iation  of  inequalities  of  surface  more  difficult.  K  the 
mass  hanixs  down  lower,  it  can  readily  be  seen,  and,  if  the  posi- 
tion of  I  lie  uvula  is  favorable,  as  it  sometimes  is,  the  free  por- 
tions i>f  I  he  ]>osterior  naivs  can  also  be  seim.  In  cases  of  slighter 
developnuMii,  of  semi-globular  form,  the  author  has  seen  the 
orifu'e  of  the  tube  and  its  projixniUiT  portion  free,  the  latter 
strewn  with  small,  fiattish  prominences.  Here  there  were  no 
p:\Mninont  synijuonis  present,  even  when  the  upper  third  of  the 
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caTiterization  of  the  projecting  mucous  membrane  or  the  hyper- 
trophic follicles  with  nitrate  of  silver  in  substance,  painting  them 
with  the  stronger  solutions  of  the  same,  or  with  pure  tincture  of 
iodine,  or  with  strong  solutions  of  chromic  acid.  As  a  matter  of 
course,  this  must  be  done  witli  great  care,  and  always  after 
previous  removal  of  the  secretions  by  brusliing,  swabbing, 
gar^gling,  and  so  on,  K.  Michel  recommends  very  superficial 
cauterization  of  the  follicular  masses  with  the  galvano-cautery, 
repeated  three  or  four  times,     Lewin  recommends  scarification. 

For  the  naso-pharyngeal  cavity  the  treatment  for  chronic 
catarrh  suffices  in  many  cases  to  moderate  the  annoj^ances  or  to 
relieve  tliem.  Even  a  diminution  of  the  volume  of  the  parts 
may  be  effected  in  that  way.  Besides  simply  relieving  conditions 
of  swelling,  which  may  also  be  present  in  hypertrophic  jmrts,  as 
well  as  in  their  neigliborhood,  a  retrogression  of  the  hy]ie]"i>lastic 
formations  may  be  attained  in  various  degrees.  This  is  favored 
by  the  constitution  of  the  tissue  elements  here  concerned.  The 
cytogenetic  tissue,  which  here  preponderates  over  the  other  new- 
formed  elements,  is  also  disposed  to  retrogressive  processes  of 
various  kinds.  Thus  Meyer,  after  long-contiruu^d  use  of  the 
nasal  douche,  saw  shrinking,  not  only  of  superficial  products  of 
mmlemte  volume,  but  also  of  the  tissue  on  which  they  were  pro- 
duced. 

Cases  occur  (very  unfrequently  ;   see  above)  in  whicli  con- 

sidei-able  increase  in  bulk  of  the  cytogenetic  layer  is  asso(riated 

with  constriction,  or  with  impermeability  of  the  cavity  itself,  of 

the  choanal  or  of  the  tubes,   and  in  which  the  mani  festal  ions 

dei^endent  upon  this  condition  (speaking  without  using  the  nose, 

respiration  through  the  mouth,  important  and  otherwise  inc^u- 

Table  aural  affections)  call  loudl}^  for  relief  ;  cases  in  which  the 

idea  of  simple  swelling  is  to  be  excluded  from  tlie  diagnosis, 

and  in  which  careful  treatment  of  the  retro-nasal  catarrh  remains 

^thout  satisfactory  result.     Here  destructive  action  and  oi)era* 

tive  procedures  are  necessary. 

For  the  removal  of  small  and  soft  masses  Meyer  recommends 
frequent  cauterization  witli  the  pure  or  mitigated  stick  of  nitrate 
of  silver,  kept  up  for  a  period  of  from  one  to  two  months.  He 
employs  a  silver  rod,  bent  so  that  it  may  be  readily  brought  in 
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contact  with  the  affected  part,  and  which  is  introduced  from  the 
lower  pliarynx  upwards.  The  author  employs  simply  a  silver 
probe,  which  can  be  bent  in  whatever  manner  may  be  desired. 
Such  an  instrument  is  also  recommended  by  Voltolini  in  his 
latest  article,  in  wliich  he  states  that  he  has  also  found  cauteri- 
zation, under  the  conditions  mentioned,  effectual.  To  detuch  or, 
rather,  crush  off  larger  and  more  numerous  formations,  Meyer 
employs  a  long-handled  ring  with  a  blunt,  non-cutting  edge, 
which  is  to  be  introduced  through  the  nose  and  directed  against 
the  individual  prominences  by  the  aid  of  the  forefinger  of  the 
other  liand,  introduced  within  the  mouth.  The  operation,  which, 
according  to  Meyer,  not  unfrequently  requires  repetition,  is  not 
only  disagreeable  to  the  patient,  as  most  manipulations  implicat- 
ing the  naso-pharyngeal  space  are  in  general,  but  is  also  very 
painful.  Reactive  swelling  follows  (Meyer)  ;  also  suppurative 
intiamniarion  of  the  cavity  and  (cases  of  Meyer  and  of  the  author) 
of  the  middle  ear,  with  perforation  of  the  membrana  tympani. 

According  to  the  reports  of  Voltolini,  Michel,  and  even 
Meyer  himself,  the  use  of  the  galvano-cautery  appears  to  be 
much  less  painful  to  the  patient  and  more  prompth"  beneficial 
in  its  effects.  Strong  reaction  is  said  not  to  follow  it.  The 
cautery  or  loo])  may  be  introduced  through  the  nose  or  mouth, 
guided,  when  i)ossible,  with  the  aid  of  the  pharyngeal  mirror. 


Rarefying  Dry  Catarrh  of  the  Naso-pharyngeal  Cavity  and  the  Lower 

Pharynx  (Atrophy). 

The  lining  of  these  cavities,  whether  previously  normal  or 
the  seat  of  chronic  disease,  often  falls  into  a  condition  indica- 
tive of  diminished  nutrition.     This  occurs  most  frequently  in 

advane.^l  aue,  tliouLrli  occasionally  in  youiiiz  subjects,  often  in 
decre]v,(l  individuals  or  those  reduced  by  debilitating  diseases, 
but  (U'r^'ii,  t«io.  in  perfectly  well  ]^»»rsons. 

Tlie  nuuiMis  lUtMubrane  is  considerably  thinner,  paler,  and,  in 
most  instances,  dry.  Sometinies  a  few  or  several  dilated  tor- 
tuous and  also  varicose  veins  are  found  coursiuix  in  the  other- 
wise anicniic  membrane,  especially  in  the  posterior  wall  of  the 
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pharynx,  and  about  the  circuraferences  of  tlie  orifices  of  the 
Eustachian  tubes  and  of  the  choaiui;.  They  are  dilated  by  the 
ehrinking  or  mrefaction  of  the  surrounding  tissue,  and  are 
prominent  in  consequence  of  the  thinness  of  the  tissue  co^^ering 
them. 

This  alteration  affects  either  both  cavities  in  their  entire 
extent,  and  uniforinly  or  in  varying  grades,  or  it  affects  only 
one  section  or  one  part  of  a  section.  In  some  cases  the  soft 
palate  exhibits  a  similar  condition,  the  uvula,  *' needle-shaped" 
and  tapering  to  a  point,  is  quite  long  and  hangs  down  in  a  re- 
laxed state  (von  Troeltsch).  Very  often  a  pronounced  atrophy  of 
the  nasal  mucous  membrane  exists  at  the  same  time,  especially 
indicated  by  pallor,  dryness  in  general,  and  a  characteristic 
stunted,  slender  and  bare  appearance  of  the  turl>iriat«Ml  bones 
and  the  vomer*  In  the  naso-pharyngeal  cavity,  and  in  the  lower 
pharynx,  the  atrophic  membrane  is  constituted  in  different  ways, 
according  to  the  parts  affected. 

At  the  roof  of  the  pliarynx  and  on  the  sides  rarefaction  of 
the  cytogenetic   tissue  is  nut   infrequent,     Tliis   tissue,   whicli 
otherwise  replaces  in  good  measure  the  stroma  of  the  mucous 
membrane,  is  often,  to  a  considerable  degree,  lost.     A  percepti- 
ble reduction  and  with  it  a  decrease  of  volume,  especially  in  the 
pharyngeal  tonsil,  is  the  rule  in  old  ])eoj)h\     Evim  in  younger 
people  (down  to  twenty-five  years  of  agp)  I  have  encountered 
atrophy   at   tliis   place,   not    altogetlna"  unfnqiientiy,    in  most 
iustances  associated  with  diseases  wliich  impair  nutrition  (tuber- 
cabsis,  carcinoma,  and  also  syphilis).     In  children  I  have  only 
rarely  seen   a   small,   hardly   perceptible  pharyngeal  tonsil   of 
Tudimentary  development.      As   there  was  always  a  high  grath^ 
of  marasmus  present,  in  consequence  of  sy])hilis  or  caries,  tVie 
ite  may  be  entertained  that  even  here  there  was  an  atrophic 
prfK-ess  going  on. 

Under  such  conditions  the  thickness  of  the  pi  laryngeal  tonsil  is 
often  reduced  to  two  or  to  one  mm.  (one- twelfth  to  one- twenty  ^ 
fifth  of  an  inch),  as  in  the  new-born  babe,  or  even  somewhat 
less.  The  cytogenetic  tissue  is  eitlier  still  present  in  diffuse  and 
tWnner  expansion,  with  the  retention  of  single  and  occasionally 
Somewhat  more  numerous  follicleSj  or  it  remains  merely  at  some 
VOL.  TIL— 7 
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circumscribed  points,  replaced  in  the  main  by  ordinary  fibrillated 
connective  tissue  of  various  arrangements,  or  the  latter  tissue 
exists  alone.  In  this  manner  the  remnant  of  the  pharyngeal 
tonsil  acquires  a  tolerable  degree  of  density,  which  may  closely 
resemble  cicatricial  tissue.  The  atrophic  pharyngeal  tonsil  is 
the  very  place  where  isolated  mucous  or  colloid  cysts  are  often 
found,  which  originate  from  the  follicles  or  glands  constricted 
in  the  absorption  or  retraction  of  the  tissue. 

The  surface  is  then  either  smooth,  the  folds  being  obliterated, 
or  it  still  exhibits,  in  elevations  of  minimum  height  and  in 
shallow  furrows,  the  original  arrangement  in  horizontal  ridges 
and  slits,  or  it  exhibits  isolated  large  or  numerous  small  round- 
ish perforations  which  lead  into  the  remains  of  lacunaa.  If  the 
mucous  membrane  of  the  nose  is  normally  thick,  or  pathologi- 
cally thickened,  with  great  shrinking  of  the  tonsil,  there  is, 
instead  of  the  previous  prominence,  a  flattening  to  the  same 
level  or  a  depression  beneath  it,  with  a  sharp  line  of  demarca- 
tion at  the  point  of  transition.  In  case  of  simultaneous  atrophy 
of  the  nasal  mucous  membrane,  a  sharp  projecting  ledge  is 
formed  at  the  upper  border  of  the  choame. 

On  the  lateral  walls  of  the  naso-pharyngeal  space  the  shrink- 
ing, esi)tH'ially  of  the  cytogtMietic  tissue,  produces  characteristic 
alterations.  Tlie  orifice  of  the  tube  gapes  widely  and  is  much 
deepened  ;  the  tubal  prominence  projects  much  further  forward, 
and  ai>])t^ars  as  though  bare  beneath  its  thinned  covering.  The 
fossa  of  Kosenniuelh'r  may  undergo  marked  deepening.  In  some 
cases  it  is  travi^rsed  by  thin  connective-tissue  strands,  like  the 
remnants  of  a  former,  much  interrupted,  spongy  enveloping 
tissue,  or  a  (evtogem^tic)  tissue  connecting  its  walls  in  the  form 
of  a  bridge-work. 

The  atro]>liy  extends  either  over  the  lining  structure  of  the 
eniii-i'  ]iaso-]>harvnp'al  eaviiy,  or  it  is  limited  to  tlie  tonsil  or  to 
the  hiteial  walls.  In  this  way  ilu^  tubal  ]^r(^jeetions  are  some- 
times laid  ban^  while  a  mn-nial  eondition  of  the  pharyngeal  tonsil 
still  fxi>rs.  and,  i^\re]Mionally,  even  in  hy]M'rtrophy  of  the  tonsil. 
On  the  other  hand,  auain,  1  have  seen  follieular  catarrh  of  the 
po-rerit^r  wall,  the  ]>rojeetivnis,  and  the  reeessus,  in  cases  of 
shrinkage  of  the  ton>il. 
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On  the  posterior  wall  of  the  lower  pharynx  the  atrophic 
mucous  membrane  appears  of  a  pale  reddish  or  pale  yellowish 
color,  generally  shining^  as  though  varnished,  smooth,  tense  and 
dry-^pharpngUis  sicca.  In  the  severer  grades  of  rarefaction 
the  color  is  less  pale,  because  the  redness  of  the  muscular  bundles 
of  the  constiictors  shines'  through.  These  are  seeUj  often  with 
great  distinctness,  gleaming  through  the  thinned  mucous  mem- 
brane — in  some  cases  even  looking  as  il  they  lay  exposed,  de- 
prived of  their  covering.  In  one  such  case,  in  the  dead  subject, 
I  saw  numerous  white  points  on  the  posterior  wall,  which  proved 
to  be  encapsulated  trichinae  in  the  muscles,  shining  through. 
The  mucous  membrane  was  only  one- one-hundredth  of  an  inch  in 
thickness.  The  same  di*gree  of  tenuity  of  membrane  was  also 
found  in  otlier  cases  examined.  The  epithelinra  was  normal,  the 
connective  tissue  long-drawn  out,  or  arranged  in  waves.  Race- 
mose glands  were  sparse,  and  follicles  were  not  present  at  all,  or 
only  quite  isolated.  In  one  case  only,  despite  otherwise  marked 
shrinking  (shining  through  of  the  constrictors),  numerous  follic- 
ular prominences  were  still  present.  There  %vere  also  slit-like 
depressions  of  the  mucous  membrane  representing  the  remnants 
of  vanished  follicles, 

8i/inptoms. — In  many  cases,  atrophy  of  the  mucous  membrane 
of  the  lower  pharynx  oceui-s  without  annoyance  to  the  patient ; 
and  it  often  remains  symptomless,  also,   in  tlie  upper  cavity. 
Other  patients  complain  of  annoying  and  even  tormenting  sensa- 
tions.     In    the  naso-phar3^ngeal   space  there  is  mostly  an  ill- 
defined,  uncomfortable  sensation,  which  is  referred  to  '^  the  liead," 
or  a  sensation  of  dryness  which  is  usually  referri^d  to  the  nostrils 
(both  in  the  normal  and  in  a  pathological  condition  of  their  mu- 
f;ous  membrane).     In  the  lower  pharynx  there  is  cliietly  tliis  feel- 
ing of  dryness  wliich  calls  forth  a  frcfjuent  desire  for  moisture, 
J^nda  tension  wMch  renders  movements  of  swallowing  uncom- 
tortahle  and  even  painful.    In  some  individuals  there  are  burning 
or  stinging  pains.    These  manifestations  appear  permanently,  in 
tlie  same  or  in  a  changeable  manner,  and  in  variable  severity. 
They  are  sometimes  rendered  worse  by  many  external  influences 
(li^t,  among  other  things).     Smoking,  drinking,  and  the  use  of 
hot  and  irritating  food  are  not  nntrequently  well  borne,  and 
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sometimes  thus  exert  a  temporary  feeling  of  improvement, 
apparently  by  increasing  the  flow  of  blood  and  inciting  secre- 
tion. 

The  diagnosis  is  almost  always  easy  upon  inspection  of  the 
parts.  In  the  posterior  walls  of  the  lower  pharynx,  which  are 
open  to  direct  view,  the  pale  color,  the  dryness,  the  smooth- 
ness, the  peculiar  varnish-like  lustre,  and  the  translucent  and 
apparent  bareness  of  the  constrictor  muscles,  are  characteristic. 
In  the  naso-pharyngeal  cavity,  digital  exploration  may  convey 
information  concerning  the  wide  gaping  of  the  tubal  orifices,  the 
precipitous  projection  of  the  tubal  prominences,  and  the  sinking 
inwards  of  the  atrophic  tonsil ;  and  rhinoscopy  reveals  still  more 
concerning  the  color  and  dryness  of  the  parts.  In  one  case,  with 
the  mirror,  I  saw  the  shrinkage  appearing  on  the  roof  of  the 
pharynx  alone ;  in  several  individuals  (elderly  people),  there 
were  alt(}rations  also  on  the  lateral  walls,  the  ring  of  veins  about 
the  tubal  orifices  and  the  choanae  was  present,  and  there  was  also 
the  above-described  similar  atrophic  condition  of  the  nasal  mu- 
cous membrane. 

The  treatment  is  limited  to  procedures  which  moderate  the 
symptoms.  In  the  naso-pharyngeal  space  the  nasal  douche  is 
useful,  with  warm,  diluted  milk,  or  solutions  of  salt  or  muriate 
of  aninioiiia.  The  frequent  snuffing  up  of  such  solutions,  also, 
as  w(»ll  as  the  use  of  tobacco  snuff,  affords  temporary  alleviation. 
For  tli(*  lower  pharynx  we  may  resort  to  the  frequent  swallow- 
ing of  small  quantities  of  fluid,  the  choice  of  which  (among  other 
things,  whether  liot,  containing  fruit  juice,  carbonic  acid,  etc.)  is 
best  left  to  the  patient  himself.  They  should  be  swallowed  after 
as  long  r(»tt'ntion  as  possible,  with  the  head  bent  backwards. 
Frequent  drinking  in  general,  the  chewing  and  gradual  swallow- 
ing of  fruit  bonbons,  sticks  of  inspissated  liquorice  juice,  and  the 
like,  are  also  usi^rul.  In  some  cases,  annoying  symj)toms  are 
alleviated  for  somc^  tinn^  by  seviMe  irritant  inHu(*nees  upon  the 
mucous  membrani^  (pi^neilling  with  concentrated  solutions  of 
nitrate  of  silver,  with  i)ure  or  diluted  tincture  of  iodine). 
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Horbid  Orowtha* 

In  the  nasO'pJmryngeal cavity^  in  addition  to  the  previously- 
described  polypoid  formations  due  to  hypertropliy  of  the  cyto- 
genetic layer  (Meyer's  adenoid  vegetations),  we  find  niucoua 
polypi,  fibroids,  sarcomas  also,  enchondroinas,  and  occasionally 
carcinomas,  the  uriiio  pharyngeal  polypi  of  the  surgeons.  They 
often  t?priug  from  the  roof  of  the  pharynx  and  also  from  its  pos- 
terior and  lateral  walls,  or  they  grow  from  the  nose  or  from  the 
upper  jaw  into  the  interior  of  the  cavity.  The  larger  growths 
sometimes  liave  f^everut  (secondary)  points  of  iasejtion. 

Symptoms. — Tumors  of  large  circumference  ])roduce  abolition 
of  nasal  resjiiration  and  alteration  of  speech.  An  impediment  to 
swallowing  takes  place  when  tliey  exercise  pressure  upon  the 
soft  palate.  This  may  be  crowded  far  forwards  and  downwards. 
Prom  this  cause  there  is  a  want  of  closure  above  in  tlie  act  of 
deglutition  ;  in  consequence  of  wiiicli,  the  ingesta,  fluids  espe- 
cially, get  into  the  naso-pharyngeal  space  and  into  the  nose. 
When  these  tumors  acquire  greater  extent,  the  symptoms  pro- 
duced by  pliaryngeal  tumorij  (increased  dysphagia,  and  dyspnoea) 
become  supemdded. 

Diagnosis  and  treatment. — The  presence  of  the  tumor,  and, 
when  not  too  large^  its  insertion  also^  may  be  determined  by 
examination  with  the  mirror,  the  finger,  and  the  probe.  The 
measures  employed  to  remove  or  reduce  such  tumors  are  of  the 
most  variable  kind  (evulsion  or  twisting  off  of  the  smallr-r  ones 
by  forceps  or  the  fingers,  ligature,  crushing,  caut<n"izations  also, 
indertaken  with  the  hot-iron  and  the  gas-fiame,  excision  with 
tlie  knife,  galvanic  cautery,  and  electrolysis).  In  many  cases,  a 
preliminary  operation  is  requisite  (division  or  dt*taehiu(*nt  of  the 
soft  palate,  partial  or  total  resection  of  the  upjier  Jaw).  Fatal 
t^minations  and  recurrences  are  reported,  as  well  as  favorable 
r^:'silts. 

In  the  lower  pharynx,  the  morbid  growths  take  tlieir  origin 
from  its  walls,  or  from  parts  outside  of  tliese  walls,  lying  behind 
them— from  the  periosteum  of  the  vertebrae,  the  sln^ath  of  con- 
nective tissue  spread  out  in  front  of  the  vertebne,  and  from  the 
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lympliatic  glands :  pharyngeal  and  retro-pharyngeal  turaors 
(W.  Busch). 

But  few  observations  exist  concerning  smaller  formations. 
Von  Luschka  found  a  papilloma  measuring  three  by  seven  mm. 
(three-twenty-fifths  to  seven-twenty-fifths  of  an  inch),  which 
sprang  from  the  posterior  surface  of  the  larynx,  and  hung  down 
into  the  lower  portion  of  the  lower  pharynx.  Sommerbrodt  saw 
one  upon  the  posterior  pharyngeal  wall  barely  the  size  of  a  bean ; 
and  B.  Wagner  saw  one  the  size  of  a  hemp-seed  in  the  same 
locality.  In  two  cases  I  observed  a  condition  of  the  mucous 
membrane  of  the  posterior  wall,  which  might  be  termed  pharyvr 
gitis  villosa.  Numerous  minute  papillomata,  from  -^  to  yfy  of 
an  inch  in  height,  gave  it  a  velvety  appearance.  Fibroids,  also,  of 
very  small  volume,  have  been  observed.  Thus  Voltolini  reports 
one,  tlie  size  of  half  a  pigeon's  egg,  located  on  the  posterior  wall. 
Hosier  describes  leuksemic  tumors  of  the  swollen  and  congested 
pharyngeal  mucous  membrane  and  the  glands  belonging  to  it 
(numerous  pulpy,  glistening  tumors)  under  the  name  pharyn- 
gitis leitc(Bmica, 

The  large  morbid  growths  of  the  lower  pharynx  are  mainly 
fibroids  or  sarcomas,  and  also  carcinomas  (epithelial  cancer  and 
enceplialoid)  and  enchondromas.  They  may  attain  a  very  con- 
siderable size,  and  extend  from  the  cricoid  cartilage  to  the  base  of 
the  skull,  as  in  a  case  reported  by  Fischer  (of  Innsbruck). 

The  character  of  the  symptoms  occasioned  by  these  tumors 
depends  chiefly  upon  their  seat  and  their  size.  Small  growths 
may  remain  wholly  unnoticed,  or,  from  lying  in  the  vicinity  of 
the  larynx  or  in  contact  with  it,  may  produce  cough  only,  as  in 
the  cases  reported  by  Voltolini  and  Sommerbrodt.  In  the  case  of 
voluminous  tumors,  the  movements  of  the  head  generally  are 
impeded,  especially  in  turning  it;  and  there  is  difficulty  in 
swallowing  and  in  breathing.  Even  inanition  may  result  or 
deatli  by  suffocation  (among  others,  in  a  case  described  by  Holt). 
The  cancers  are  indicated  by  ra])id  d('srruction  of  tissue,  disposi- 
tion to  bleed,  suppuration,  and  recnrn^nce— by  swelling  of  the 
lymphatic  glands,  in  ])art  by  rapid  growths,  and  often  by  lan- 
cinating pains. 

Diagnosis.— "Ih^  presence    and    consistence   of   the   morbid 
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growth  may  be  ascertained  by  direct  inspection  or  by  inspection 
with  the  mirror  wlien  it  is  deeply  or  laterally  sitiiatedj  and  by 
palpation  ^ith  the  finger  and  the  probe.  The  larger  growths 
api>ear  covered  %vith  a  sliglitly  movable  mucous  membrane, 
showing  numerous  dilated  veins.  Tliis  mucous  membrane  may 
become  ulcerated  even  in  cases  of  benign  tumors  of  great  size  {l>y 
the  mechanical  influence  of  the  ingesta  which  are  forced  through 
what  remains  of  the  opening  of  tlie  throat). 

Treaimenf, — Removal  with  the  knife  or  scissors,  evulsion 
witli  blunt  instruments,  and  the  use  of  the  galvano-cauteryj  are 
all  rendered  very  difficult  in  cases  where  the  growth  is  of  consid- 
erable extent.  Tiien  there  is  the  proximity  to  tlie  large  vessels 
of  the  neck,  and  the  freriuent  occurrence  of  severe  inflammatory 
reaction.  In  some  cases  which  are  not  adapted  to  operations 
(extensive  cancerous  formations),  nutrition  bj^  means  of  the 
stomach  tnbe,  and  the  operation  of  tra(*heotomy  ma)^  become 
necessary,  as  well  as  the  frequent  removal  or  scooping  out  of 
rapidl}^  growing  masses. 


Heurosee. 

In  reference  to  the  neuroses,  the  reader  is  referred  to  Vols. 
XT.  and  XIL  of  this  cyclopjedia,  as  well  as  to  the  description 
of  the  nervous  affections  of  the  soft  palate,  which  have  much  in 
common  with  those  of  the  lower  pharynx,  as  regards  their  mode 
of  origin,  condition,  and  symptoms.  In  this  place  certain  neu- 
roses only,  of  local  interest,  will  be  considered, 

AiKBslheski  of  the  mucous  membrane  does  not  oftt^n  come 
under  observation,  whether  existing  alone  or  associated  with 
diminished  reflex  action. 

Hf/pero'sfliesia  is  more  frequent,  and  is  associated  with  in- 
creased reflex  irritability  (movements  of  deglutition,  gagging, 
vomiting,  cough,  and  increased  secretion).  It  is  as  frequent  in 
completely  healthy  individuals,  as  in  those  with  local  affections. 
Examination  with  the  mirror,  palpMtifm,  cvi*n  an  i^xtrridt^l 
ins]Tection  of  the  posterior  wall  of  the  lower  pharynx,  digital 
exploration  of  the  naso-yjharyngeal  space,  and  the  introduction 
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of  the  catheter  into  the  Eustachian  tube  may  be  thereby  ren- 
dered difficult  and  even  impossible.  The  general  (bromide  of 
potassium)  or  local  anaesthetics  (chloroform  mixed  with  a  solu- 
tion of  morphia  in  acetic  acid,  hydrochloric  ether,  and  bro- 
mide of  potassium),  employed  for  the  purpose  of  diminishing 
this  disturbing  sensitiveness,  have  not  proved  reliable.  Von 
Bruns  has  seen  advantage  from  the  use  of  tannin  (spraying 
v^itli  a  solution  of  from  three  to  eight  grains  to  the  ounce  of 
water,  pencilling  with  a  consistent  mixture  of  glycerine  and 
a  little  water).  The  psychical  influence  exerted  upon  the 
patient  is  of  value  (among  other  things,  diverting  the  attention, 
in  which  category  I  include  Tiirck's  recommendation  of  contin- 
uous gasping  respiration,  as  though  ''out  of  breath");  blunt- 
ing the  sensibility  of  the  parts  by  the  patient's  practising  on 
himself  and  gradually  accustoming  these  parts  to  the  necessary 
manipulations,  is  also  important.  The  advice  of  von  Bruns, 
not  to  undertake  these  manipulations  on  a  full  stomach,  is  like- 
wise worthy  of  mention.  Finally,  the  different  sensitiveness  of 
dilfei-ent  localities,  even  under  normal  conditions,  is  to  be  re- 
garded in  the  introduction  of  instruments,  and  in  mechanical 
influences  exerted  at  these  points.  It  is  greatest  on  the  archc»8 
of  the  palat(^,  upon  the  posterior  upper  surface  of  the  epi- 
glottis (von  Bruns),  and  at  the  base  of  the  tongue ;  and  slightest 
upon  th(»  posterior  pharyngeal  wall  ;  greater  on  the  posterior 
surface  of  the  soft  palate  than  on  its  anterior  surface. 

The  isolated  neuroses  of  the  muscles  of  the  palate  and  the 
Eustachian  tube  are  little  known  to  those  who  are  not  aural 
surg(H)ns.  Som(3  persons  can  produce  a  loud  cracking  noise  in 
th(?  cars,  which  is  similar  to  the  sudden  stretching  of  the  tym- 
]>nni  ni(»nibrane  caused  by  the  contraction  of  the  tensor  tym- 
l)aiiic  muscle  (Joli.  Mulh^),  but  which  occurs  in  consequence  of 
a  ra])id  abduction  of  the  latci-al  wall  of  the  tube  fi-om  the  me- 
dian wall,  ))y  the  foici])h'  contraction  of  the  tensor  ])alati  (Polit- 
zer,  von  Luschka,  Lr'Wcnlx'i-ii;).  Sucli  a  cracking,  though  weak, 
often  occui's  in  an  oj'dinary  act  of  d<\irlutition. 

In  other  pei'sons  th«^  noise  occurs  involuntai'ily,  from  a  clonic 
sj)as77i  of  Ilia  tensor  polali^  sonietinu^s  very  freciueiitly,  and  also 
rhythniically,  ])eriodically,  very  loud,  and  even  audil)le  through- 
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out  an  entire  room  (Schwartze),  disturbing  rest  at  night  (Boeck). 
The  movement  of  the  soft  pahite  arcoinpanying  tliia  ha8  been 
observed  rhiiioseopieany  (Boeck).  In  one  case  the  larynx  was 
raised  at  the  same  time  (Boeck) ;  in  another  (Kiijiper),  in  addition 
to  this,  there  were  also  con v nisi ve  movements  of  the  mnsch^s  of 
the  eyes,  nose,  and  month.  In  two  cases  recovery  followed 
electrization  of  the  palatine  mnscles, 

Rudinger  reports  a  clonic  spasm  of  liis  own  tubal  muscles 
(gaping  of  the  tube)  of  short  dui*ation.  WJiatever  he  spoke 
during  its  continuance  was  heard  in  the  affected  ear  with  annoy- 
ing intensity. 

Disturbances  of  hearing,  which  appear  some  time  after  diph- 
theritis,  may  be  referred  to  parfil;fsis  of  the  vmsdes  of  Ike  tuhe^ 
if  a  corresponding  condition  of  the  soft  palate  can  be  demon* 
strated,  and  there  are  no  other  important  alterations  in  the  ear 
except  diminished  atmospheric  pressure  in  the  cavity  of  tht^  tym- 
panum.    Inal)ility  to  open  the  tube,  in  consequence  of  jiaralysis 
of  the  tensor  palati,  cannot  fail  to  produce  tliis  effect,  and  tlius 
at  once  produces  a  purely  mechanical  hardness  of  hearing.    Cases 
wliich  |>robal)ly  beh)ng  in  this  category  have  bt^en  reported  by 
Jackson  and  Thompson  (among  others,  great  diminution  of  hear- 
ing in  complete  paralysis  of   the  muscles  of  deglutition,  even- 
tually leading  to  death  from  starvation). 


Foreign  Bodies.    Traumatic  Emphysema. 

Foreign  bodies  of  importance  are  hardly  ever  encountered  in 
the  aaso- pharyngeal  cavity,  apart  from  the  entnince  of  ingesta 
in  eases  of  defects  of  the  palate,  in  dislodgeinent  of  tlie  palate  by 
morbid  growths,  or  in  paralysis  of  its  muscular  a]i])aratus.  They 
can  (}then\'ise  cmly  gain  access  by  direct  introduction,  on  purpose, 
Of  during  the  act  of  vomiting.  In  this  manner  no  doubt  an  ascaris 
^*as  conveyed  into  the  nares,  which  then  crept  into  the  Eusta- 
chian tube  (Andry) ;  and  the  same  is  true  of  a  grain  of  barley, 
^tich  was  found  projecting  out  of  the  orifice  of  the  tube,  in  tlie 
post-mortem  examination  of  a  man  who  had  suffered  for  several 
J^rs  with  an  annoying  noise  in  the  ear,  associated  with  a  pecu- 
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liar  sensation  in  the  lower  pharynx  (Fleischmann).  An  old 
philologist  (case  of  Heckscher),  who  had  been  in  the  daily  habit 
of  introducing  the  Eustachian  catheter  in  his  own  person,  and 
cleansing  his  Eustachian  tube  through  it  by  means  of  a  crow 
feather  fastened  to  a  whalebone  probe,  happened  to  get  the  at- 
tachment of  this  peculiar  instrument  loosened.  The  feather  re- 
mained behind,  with  one  end  in  the  tube  and  the  other  in  one  of 
the  choanffi.  After  some  days  the  patient  freed  himself  by 
means  of  his  fore-finger  passed  up  behind  the  soft  palate— a 
hint  towards  digital  exploration  and  removal  of  foreign  bodies 
in  similar  cases  (broken  laminaria  bougies  :  Wendt). 

Tlie  prolonged  presence  of  foreign  bodies  is  not  frequent  in 
the  lower  pharynx  either.  Such  bodies  as  remain  caught  in  con- 
sequence of  their  size,  are  usually  retained  in  the  region  of  the 
cricoid  cartilage  (where  the  calibre  of  the  pharynx  is  slit-formed, 
and  little  dilatable).  Fishbones,  needles,  and  other  sharp  bodies 
sometimes  bore  themselves  into  the  walls,  in  various  places. 
More  frequently  they  pass  the  cavity  without  exciting  injury,  or 
with  merely  temporary  wounding  of  the  mucous  membrane, 
causing  a  slight  amount  of  pain  for  some  days. 

The  presence  of  foreign  bodies  is  usually  attended  with  dis- 
turbances of  various  kinds,  pain,  difliculty  of  swallowing,  and 
cough.  In  a  woman,  in  whom  a  needle  had  remained  sticking  in 
the  posterior  wall  of  the  lower  pharynx  for  three  years,  there 
was  continuous  disposition  to  cough,  and  ^'cutting"  pain.  A 
chronic  catarrli  remained  after  its  removal  (Hutton).  In  another 
case,  a  palatal  plate  with  six  artificial  teeth,  which  was  firmly 
impacted  behind  the  entrance  into  the  larynx,  and  which  had  to 
be  removed  with  polj'pus  forceps,  excited  an  epileptic  paroxysm 
(Matthews).  In  cases  of  foreign  bodies,  of  unusual  size,  filling  the 
low(»r  ]K)rtion  of  the  pharynx  and  compressing  the  larynx,  death 
from  j^ulTocation  may  result  :  as  in  a  case  n^ported  by  Bard 
(a  s])()iiii:('  swallowed  hy  an  insane  pati(^nt),  and  one  by  Bardeleben 
(touirli  vcah.  A  forriixn  l)ody  causcnl  tlu^  dratli  of  a  teacher  who,  in 
stoopiuir,  l>rok('  oil  the  inoutli-piece  of  a  lonir  pi])e  he  was  smok- 
iivj^.  T]w  fraii:nient  bored  itself  into  the  latt^i'al  palatal  region 
without  brini!;  noticed,  according  to  his  statement,  and  was 
retainiMl  for  eight  months,  giving  rise  to  a  tumor  on  the  affected 
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side  of  th^^  tliroat  beneath  the  mastoid  process.  Death  ensued 
in  consequence  of  a  hemorrhage  f  roni  the  carotid,  which  had  been 
wounded  by  the  sharp  point  of  the  pipe  in  a  forcible  movement 
of  the  head  (Fingerhiith). 

Foreign  bodies  imjiacted  in  the  k>wer  pharynx  are  reniovisl 
with  forceps-like  instruments — where  necessary,  under  the  guid- 
ance of  the  laryngoscopic  mirror.    If  they  are  very  large,  or  cause 
symptoms  threatening  life,  the  propriety  of  making  an  external 
opening  into  the  pharynx  (subhyoidaJ)  may  have  to  be  considered. 
Ejnphysema  in  the  walls  of  the  naso-pliaryngeal  cavity  and 
the  lower  pharjmx,   at  first  in  the   immediate  vicinity  of   the 
Eustachian  tube,  is  not  altogether  rare,  and  is,  in  a  certain  sense, 
due  to  the  ini?trumentality  of  a  foreign  body;     It  follows  the  use 
of  the  Eustachian  catheter,     Tlie  air,  wliich  for  various  reasons 
may  be  blown  or  driven  through  the  catheter,  forces  its  way 
under  the  edge  of  certain  little  accidental  openings  in  the  mucous 
membrane,  and  gains  access  to  the  cellnhir  tissue.  These  openings, 
or  losses  of  substance,  may  either  have  existed  previously,  or  may 
be  occasioned  by  awkward  manipulation  of  the  catheter,  or  by  the 
use  of  sounds,  or  of  sharp  or  jagged  instruments.    The  air,  having 
reached  the  celluJar  tissue,  often  spreads  mpidly  in  various  direc- 
tions, generally  at  once  to  the  corresponding  side  of  the   soft 
palate,  to  the  uvula,  and  to  tlie  lateral  and  posterior  walls  of  th<? 
lower  pharynx.     The  uvula  and  soft   palate  often  undergo  a 
considerable  increase  in  volume,  assume  a  wliitishj  spongy  appear- 
UTice  (like  emphysematons  lung  tissue),  and  crackle  under  the 
touch.     The  difhculty  of  swallowing,  and  a  peculiar  alteration  in 
the  voice  make  it  almost  impossible  to  overlook  the  dtn^elojiment 
of  emphysema.     Left  to  itself,  it   may  extend  over  the  nrck, 
cheeks,  ej'elids,  even  over  the  entire  head,  breast^  and  arms, 
pWrng  the  patient,  for  a  time,  in  a  deploiuble  condition,     I  ac- 
count for  the  fact  that  the  emphysema,  during  a  certain  number 
of  tours  or  even  days,  keeps  extending  to  n^w  regions,  on  the 
supposition  of  the  existence  of  a  valve-like  Hajj  at  the  point 
^here  the  air  entered,  near  the  orifice  of  the  tube,  which  opens 
aud  shuts  in  the  movements  of  deglutition. 

After  a  few  days,  five  at  furthest,  the  tumor  disappear f?. 
With  regard  to  the  cause  of  the  sudden  death  which  followed  in 
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two  cases  (Turnbull),  after  powerful  compression  of  air  into  the 
middle  ear,  with  the  compression  process  formerly  in  use,  the 
view  has  been  repeatedly  advanced  that  it  was  due  to  an  extension 
of  the  emphysema  over  the  mucous  membrane  of  the  laryngeal 
entrance  {lig,  ary-epiglottica\  to  an  emphysema  of  the  glottis,  or 
a  compression  of  the  larynx  by  the  tumor  in  the  throat  (Volto- 
lini).  But  other  explanations  are  not  to  be  excluded.  At  any 
rate,  difficulty  of  breathing  is  very  infrequent,  and  only  of  moder- 
ate severity  (pressure  in  the  throat),  and  it  no  doubt  occurs  in 
consequence  of  the  swelling  of  that  portion  of  the  posterior  wall 
lying  behind  tlie  larynx.  In  one  such  case  Voltolini  saw  one 
ventricular  band  a  little  swollen ;  I  myself  have  seen  nothing 
abnormal  in  the  larynx.  At  the  same  time,  the  possibility  of  the 
larynx  being  involved  in  the  emphysema  should  always  lead  to 
prompt  interference. 

By  immediate  shallow  incisions  with  scissors  into  the  most 
accessible  parts  infiltrated  with  air  (uvula,  palatine  arches),  upon 
which  they  usually  collapse  at  once,  and  by  pressing  the  air  out 
of  the  subcutaneous  tissue  with  the  finger,  it  is  almost  always 
possible  to  arrest  any  further  development,  and  to  allay  the 
sufferings  of  the  patient.  This  should  not  be  neglected,  even 
wiien  the  commencement  of  the  process  has  been  overlooked,  and 
the  emphysema  has  already  spread  to  a  great  extent. 

A  similar  submucous  emphysema  of  both  cavities,  most  fre- 
quently, and  chiefly  the  upper  one,  must  occur  in  many  cases  of 
fracture  of  the  upper  jaw  and  the  body  of  the  sphenoid  bone. 

An  artificial  a'c?^7?^a  of  the  lower  pharynx  occurred  in  a  young 
man,  in  whom  the  author  attempted  to  make  a  copious  injection 
from  a  syringe  through  the  catheter  into  the  middle  ear,  so  as  to 
remove  some  viscid  secretion  through  an  incision  in  the  tym- 
jKinic  membrane.  As  he  l^o^an  the  operation,  the  patient  at  once 
(»xi)('rirnced  a  sensation  as  if  something  ran  down  to  the  sternum 
witliin  tlie  affectfMl  side  of  the  tliroat  in  tlicMicinity  of  the  larynx. 
Swallowing  was  im])('d(xl,  and  speech  was  altered  as  in  a  case  of 
(^mplu'spma,  and  the  lateral  ei^'vical  r(\u;ion  was  somewhat  sensi- 
tive  to  pn^ssure.     Tlie   manifestations  disappeared  during  the 


DISEASES 


OP   TH£ 


STOMACH    AND    INTESTINES. 


I 


LEUBE. 


DISEASES  OF  THE  STOMACH  AND 
INTESTINES. 


Introduction. 


While  a  thorough  knowledge  of  the  anatomy  and  physiology 
of  the  parts  involved  is  a  most  important  pre-requisite  to  the  study 
of  disease  in  any  portion  of  the  body,  such  information  is  ab- 
solutely indispensable  in  the  investigation  of  diseases  of  the 
stomach  and  intestines. 

It  may  indeed  be  asserted  that  in  these  affections  a  knowledge 
of  physiology  is  the  more  important,  because  the  products  of  the 
organs  which  are  acting  under  abnormal  conditions  may  themselves 
be  submitted  to  direct  examination.  In  addition,  the  essentially 
chemical  nature  of  the  digestive  process,  as  well  as  the  accessi- 
bility of  the  organs  concerned,  presents  the  opportunity  of  ob- 
taming  an  insight  into  the  nature  of  the  morbid  action  by  experi- 
mental methods,  and  of  rectifying,  or  at  least  ameliorating,  by 
means  of  appropriate  remedies,  the  functional  disturbances  of 
the  stomach  and  intestines. 

For  this  reason  a  brief  consideration  of  those  points  in  the 
anatomy  and  physiology  of  these  organs,  which  come  most  fre- 
quently into  question  at  the  bedside,  shall  y^recede  the  discus- 
sion of  the  diseases  in  detail.  The  object  of  this  introduction 
being  thus  fulfilled,  the  reader  may  be  referred  for  further  infor- 
matiott  to  the  various  text-books  on  anatomy  and  physiology. 


AFFECTIONS    OF    THE    STOMACH. 


Preliminary  Anatomical  Remarks. 

Position  of  the  Stomach. 

According  to  Luschka,  on  whose  work/  which  is  especially 
clinical  in  its  scope,  the  following  description  of  the  relative 
position  of  the  stomach  and  intestines  is  chiefly  based,  full 
live-sixths  of  tlie  whole  volume  of  this  organ  lies  on  the  left 
side  of  the  body ;  tlie  remaining  sixtli,  situat^^d  to  the  right  of 
the  median  lint*,  includes  only  the  pylorus  and  its  surround- 
ings, and  li(*s  entirely  behind  the  quadrate  lobe  of  the  liver, 
so  that  morbid  alterations  about  the  pylorus  {e.  g.^  ulcers, 
carcinoma,  etc.),  can  only  be  palpated  when  an  abnormal  subsi- 
dence of  this  pait  below  the  border  of  the  liver  has  taken  place. 
Nor  can  palpation  of  the  cardia  and  lesser  curvature  through  the 
abdominal  walls  be  accomplished,  as  a  glance  at  the  accompany- 
ing diagrams,  sketched  from  Luschka  s  plates,  will  show. 

The  vertex  of  tlu?  fundus  constitutes  the  highest  point  of  the 
stomach,  while  the  lowest  point  lies  in  the  convexity  of  the  greater 
curvature,  to  the  left  of  the  median  line  ;  to  the  right  of  this  the 
curvature  rises  somewhat  abruptly  towards  the  pyloric  ex- 
tremity. 

The  ])()sihons  of  the  Tarious  regions  of  the  stomach  are  a^ 
follows  :  T\\i'  pylorus  is  situated  in  the  right  sternal  line  (drawn 
down  along  tin*  right  border  of  the  sternum),  below  the  apex  of 
theensiform  ])r()cess.  The  cardia  lies  in  the  left  sternal  line,  above 
iht*  commencement  of  the  ensiform  process.      The  lesser  citrva- 
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ture  runs  near  to,  and  parallel  with,  the  vertebral  column  on 
the  left  side.  The  greater  curvature^  leaving  the  border  of  the 
•liver  in  the  neighborhood  of  the  fundus  of  the  gall-bladder,  de- 
scends towards  the  left  hypochondrium,  within  which  region 
the  fundus  of  the  stomach  appears  to  be  situated  in  toto. 

The  relations  of  the  stomach  to  the  neighboring  parts  are  interesting,  from  a 
pathological  point  of  view.  They  are  as  f oUows :  the  greater  portion  of  the  left 
legmeut  of  the  stomacli  is  bounded  superiorly  by  the  diaphragm;  its  fundus  rests 
against  the  spleen  and  left  kidney ;  its  lesser  curvature  and  a  part  of  the  body  of 
the  organ  are  bounded — with  only  the  sac  of  the  omentum  intervening — by  the  pan- 
creas, which  lies  in  a  transverse  position  behind  the  stomach,  and  by  the  accom- 
panying splenic  artery  and  vein ;  the  greater  curvature  of  the  stomach  and  a  portion 
of  its  anterior  surface,  as  weU  as  its  pyloric  portion,  are  bounded  by  the  liver ;  and, 
finally,  a  large  portion  of  its  greater  curvature  rests  against  the  transverse  colon.  All 
thuse  organs,  which  are  joined  to  the  stomach  by  folds  of  the  peritoneum,  may,  by 
contiguity,  participate  with  the  latter  in  any  morbid  process  in  which  this  may 
become  involved. 


Stmctnre  of  the  Stomach. 

The  walls  of  the  stomach  consist,  as  is  well  known,  of  three 
layers — the  serous,  the  muscular,  and  the  mucous.  Of  these, 
the  serous  layer  requires  no  further  description,  since  all  that  is 
necessary  has  been  said  regarding  it  when  speaking  of  the  rela- 
tions of  the  stomach  to  other  organs. 

The  muscular  coat  is  directly  continuous  with  that  of  the 
oesophagus,  and  is  divided,  like  this,  for  the  most  part,  into  an 
outer  stratum,  the  fibres  of  which  run  longitudinally,  and  an 
inner,  in  which  the  fibres  run  circularly  around  the  lumen.  In 
addition  to  these  two  principal  strata,  there  is  a  third,  that  of 
i\ie  fibres  ohllquce^  constituting  the  innermost  stratum. 

The  structure  of  the  mucous  membrane  demands  a  fuller 
description,  particularly  since  our  views  as  to  its  anatomical 
conformation  have  of  late  become  decidedly  changed  and  en- 
larged. 

The  mucous  layer  is  connected  with  the  muscular  layer  of  the  stomach  by  a 

loose,  comparatively  broad-meshed  connective  tissue  (the  stratum  cellulosum  sen 

[lamina]  nervea).     As  a  result  of  this  arrangement,  the  mucous  layer  is  enabled, 

daring  contraction  of  the  muscular  coat,  to  fall  into  folds,  more  or  less  independ- 
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ent,  08  regards  their  direction,  of  those  of  the  muscular  layer,  Tlieae  folds  stand 
out  like  large  ridges  ■  and,  in  addition,  there  ia  a  network  of  miDute  wrinkles.  The 
latter  give,  diiritig  life,  to  the  ioner  surface  of  the  stomach  a  graoular,  "warty" 
appeuruQCe  {etai  Trminehnm^  which^  however,  disappears  a  short  time  after  death, 
and  which  is  ouly  met  with  ffost-rfwrtem^  auljaequently  to  the  cessation  of  muscular 
tonicity,,  in  certain  pathological  conditions,  of  w^hich  more  explicit  mention  gliaLl 
be  made  further  on.  The  relatively  considerable  area  of  the  mucous  membrane^  in 
comparison  with  that  of  the  contractile  muijcular  layer,  may  possibly  account  for 
the  fact  that  even  the  sudden  tearing- off  of  a  small  portion  of  mucous  membrane 
may  occur  without  considerahle  loss  of  bloody  a  striking  instance  of  which  von 
Zicmsstn  and  I  have  observed  during  tlic  use  of  the  stomach  pumpJ  It  is  pos- 
sible that  in  such  cases  the  muscular  coat,  occupying  the  position  where  the  mucous 
meniljrane  has  been  abraded,  is  greatly  irritated  by  the  contents  of  tlie  stomach, 
and  430  becomes  roused  to  energetic  contraction,  so  that  the  margins  of  the  breacb 
in  the  mucous  membrane  become  puckered  together  towards  the  middle,  like  the 
neck  of  a  tobacco-pouch,  thus  preventing  serious  liomorrhage. 

These  small  apparent  humps,  w  hich  are  created  by  the  natural  wrinkling  of  tlie 
mucous  membrane,  must  be  carefully  discriminated  from  the  permanent  liumplike 
prominencies  due  to  the  presence  of  the  conglobate  glands,  which  are  imbedded  in 
the  substance  of  the  mucous  membrane. 

Next  in  order  to  the  nervea  (passing  inwards)  comes  the 
museularis  7nucos(E^  which  forms  tlie  connecting  tie  between  the 
nervea  and  the  glandular  layer  proper.  This  is  composed  of 
smooth  nniscular  fil>rFS,  which  send  tlieir  processes  up  between 
the  blind  ends  of  the  gland  tubules.  | 

The  '^j9rrt/7r/a/'  ^li^t  portion  of  the  mucous  membrane  which 
was  first  accurately  described  by  Ileiile,  and  which  is  situated  in 
immediate  contact  with  the  nniscularis  miicosie,  seems  to  serve 
as  a  framework  for  the  innermost  layer  of  gland  tubules.     It  is     \ 
essentially  of  tlie  nature  of  connective  tissue,  and  possesses  two 
varieties  of  cell  elf'nientsof  somewhat  uncertain  significance — the 
stellate  eellSy  lielonging  more  ]>articularly  to  the  true  wall  of  the 
gland   tubule;    and   Xh^  hpnphotd  vi'W^,   situated   between   the 
gland  tubules,  and  often  existing  iu  great  numbers.     The  lattei" 
are  crowded  together  in  certain  localities  to  such  an  extent  thaO 
they  press  tlie  gastric  glands   aside,  and   form  lenticular  pro^ — 
tuberances  of  the  mucous  membrane  (glandulic  lenticulares  seu* 
conglobabe). 

^  V.  Zietmsen^  Dentschea  Arcbi?  fur  klin,  Med.  X.  pp.  68-09. 
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Their  number  varies  considerably  in  different  individuals ;  occasionaUy  they  are 
altogether  wanting ;  at  other  times  tliey  furai  groups,  scattered  over  the  entire 
stomach.  Their  peculiar  deportment  in  tjplioid  fever  is  interesting.  In  this  affec- 
tion they  occftisjonfilly  become  ulcerated,  like  the  agminated  glands  of  the  small 
inteatioo^  of  which  I  bare  recently  had  an  opportunity  of  observing  a  striking 
example.' 

Finaity,  the  trne  gland-layer  presents  itself  as  the  innermost 
part  of  the  mucous  membrane.  The  glands  of  the  stomach, 
estimated  at  five  millioD  in  number,  belong  to  the  tubular 
variety.  Two  sorts  have  long  been  distinguished,  the  ^^ peptic '^ 
glands  and  the  mucous  glands.  These  designations  connect  with 
the  nameB  the  supposition  of  certain  functions  for  both  glands. 
On  account  of  the  variations  in  our  physiological  opinions, 
which,  on  this  subject  especially,  have  of  late  become  exceeding- 
ly confused,  it  will  be  advisable  to  distinguish  both  kinds  of 
glands  only  by  their  distribution  and  anatomical  relationships, 
and,  therefore,  to  speak  of  ''^principal  glands'''  (Ilauptdriisen) 
and  ""Pyloric  glands.''^ 

Aa  regards  the  microae^e  character  of  the  contents  of  the  glands^  recent  in- 
Test  igations  Ity  RoUett  and  Heidenhain  have  decidedly  modified  the  views  formerly 
held. 

The  pifUyric  gland4  are  found  in  the  neighlmrhood  of  the  ]>ylorug,  and  are  more 
simfile  in  structure  tlmu  tlie  pniicij)al  glands;  the  columnar  epithelium^  wliirh  is 
found  around  the  openinijs  of  all  the  glands,  exti^iiding  down  in  the  fnTmcr  con- 
tinnoiiBly  to  the  very  bottom  of  the  gland,  only  displaying  more  diminutive  and 
finely  granular  cells  at  the  lowest  part 

The  prinripil  glands^  on  the  other  hand,  contain,  in  addition  to  columnar 
epithelium,  large,  dark,  flat,  granular  lining  ceJh  (Heidenhain*  formerly  called 
*' peptic  cells '')»  which  are  found  most  plentifully  at  the  commenecmL-nt  of  the 
gUmd  tubule.  To  particularize :  after  the  initial  portion  {AiifmifjSHtitd')"'  of  the 
glaad,  with  its  slender  columnar  eiiithclium,  follows  a  bouutlary  portion  with 
somewhat  wider,  more  gnmular  cylindrical  cdln;  next  to  this  comes  a  portion  (the 
''muliUrporthn''^)  in  which  the  columnar  epitheliiil  cells  bectmie  so  insigniticant  in 
comparison  with  the  lining  cells,  that  certain  observers  (Rolktt,  Frey,  and  others) 

'  Ktiniflohe  Berichte  Ton  der  raedicinischen  Abtheilung  des  Laudeskrankeohauses  zu 
«^ei»a,  hcranagegeben  mit  PensMt  von  W.  Lmih^.  Erlangen.  1875, 

*  The  most  convenient  designation  is  that  of  uiiifnl  portmn  (Maf^eneriibcheu),  middle 
P^Hion  (neck  of  the  gland,  extenml  intermediate  portion,  Roilett),  aud  Urmuitil  poriiofi 
f*>ody  of  tlie  gland). 
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Altogether  deny  the  preMDce  of  other  than  lining  cells  in  this  section  of  the  gland. 
60  f ar  afl  I  can  jadge  from  mj  own  preparations,  I  mosl,  as  regards  this  point,  share 
the  riews  of  the  latter  authorities ;  yet  Henle  may  be  correct  in  asserting  that  the 
truth  lies  midway — that  colomnar  epithelial  cells  are  sometimes  wanting  entirety  in 
this  neighborhood^  and  sometimes  are  present,  bat  are  crowded  aside  by  the  Lining 
celU*  Finally  follows  the  true  gland  tubule  (the  Urminal  portion),  whicli»  as  is 
generally  acknowledged,  contains  both  kinds  of  cells;  the  cylindrical  cells  lie 
toward  the  lumeOt  so  that  this  appears  to  be  entirely  bounded  by  columnar  epithe- 
lium, while  the  lining  cells  are  in  contact  with  the  wall  of  the  tubule^  and  not  un- 
frequently  protrude  outwardly.  In  certain  cases  one  or  the  other  kind  of  cpithe- 
liam  appears  to  predominate  in  the  human  stomach,  so  that  in  these  iiislnnces,  as 
Henle  states,  sometimes  only  a  few  fiat  cells  arc  present ;  at  other  times  l>oth  the 
middle  portion  and  the  blind  extremity  appear  for  the  most  part  fillecl  with  flat, 
granular  Ening  ceUs.  (See  illustrations  in  llaole^a  ^'  Eingeweidelelire/'  1873,  p. 
169,) 

In  addition  to  these  specific  glands,  there  are  also  usually, 
according  to  Cobelli,  certain  racemose  mucous  glands  in  the 
region  of  the  pylorus. 

The  surface  of  tlie  mucous  membrane  appears  irregularly 
provided  with  villous  projections  between  which  the  openings  of 
the  peptic  glands  are  situated. 

Tlie  vaseular  supply  is  arranged,  in  accordance  with  the 
almost  invariably  tubular  sliajH^  of  the  glands,  in  the  form  of 
long-meshed  netw^orks,  which  are  po  disposed  that,  from  the 
arterial  twigs  in  the  niTvea.  very  delicate  vascular  canaliculi  nm 
parallel  witli  each  other  to  the  surface  of  the  mucous  membrane, 
and  surround  the  wall  of  the  gland  %vith  a  network  of  capil- 
laries. At  the  openings  of  the  glands  these  form  rouodisli 
plexuses,  which  consist  of  larg*^r  vessels,  and  w^hlch  should  prob- 
ahly  be  r^^garded  as  the  commencements  of  veins.  The  elongated 
venous  radicles,  proceeding  from  this  point  by  a  pretty  straight 
course,  increase  rapidlj^  in  volume,  and  are  much  more  scattered 
than  the  ascending  arterial  twigs,  so  that  Frey  con]t?ctures  that 
acf^rtain  amount  of  resistance  is  thus  offered  to  the  return  flow 
of  blood  in  thrm/ 

The  lymph  canals  of  the  gastric  mucous  membrane  extend, 
as  Loven  has  recently  proved  by  injected  preparations,  to  the 


•Roc  IkiiU'H  '^  Eiogeweideleliro/MSTS,   Fig.  119,   and  Fig.  460  in  Fre^^^  Histology 
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very  surface  of  this  inembmne,  not,  as  was  formerly  supposed, 
merely  to  tlie  blind  eiids  of  the  gland  tnbiiles.  This  is,  of 
course,  important  in  connection  with  our  ideas  as  to  the  means 
by  which  absorption  takes  place  tlirough  the  gastric  mucous 
menibmne. 

The  7terves  originate  from  the  abdominal  portion  of  the  vagus^ 
which,  on  the  left  side  of  the  body,  is  distributed  almost  exclu- 
sively  to   the  stomach,  and  in  fact  to  its  anterior  facej  after 
having  formed  the  anterior  gastric  plexus  upon  the  cardia.     The 
right  branch,  on  the  other  hand,  sends  only  one- third  of  its 
filaments  to  the  gastric  parietesj  more  particularly  to  the  pos- 
terior,  while   the  remaining   two-thirds  are  distributed   to  the 
Dther  abdominal  organs,     Tlie  branches  of  the  vagus  form  anas- 
tomoses with  those  of  the  sympathetic,  which,  proceeding  from 
the  coeliac  plexus,  sends  a  number  of  ramifications,  in  c(>nipany 
with   the  larger  vessels,  to  the  stomacli,     Tlie  uerve  filam^'uts 
arising  from  this  double  source  form  in  the  submucous  layer  a 
network  which  is  provided  with  numerous  small  ganglia. 

Prelim  inaiT  Physiological  Rom  arks. 

Until  the  middle  of  the  last  century  the  ideas  prevalent 
regarding  the  process  of  digeMion  were  somewhat  vagun.  Thus 
mention  was  made  of  coction,  fermentation,  decomposition, 
or  maceration  of  the  food  taken  into  the  stomacli.  It  is  true 
tbat  Boerhave^  had  already  somewhat  restricttHl  the  theory  of 
femiPDtation  in  the  stiimach  by  calling  attention  to  the  part 
played  as  associated  causes  of  digestion  by  the  median ical 
ttdtion  of  the  muscular  structure  of  the  stomach  upon  its  con- 
t^iit?^  and  by  the  movements  of  the  neighboring  great  vessels, 
of  the  diaphragm,  and  of  the  muscular  structure  of  the  ab- 
tl*>nien  genemlly.  Tint,  in  the  ]ieiiod  immediately  following, 
the  theory  of  fermentation  received  support,  apparently  exact 
^Tid  experimental,  from  the  researclies  of  two  Englislimen, 
Pringle  and  McBride,"  who  carried  out  tlie  idea,  subsequently 

» lustit.  med.  PbyeioL  §  70-80. 

•  SpaUamam^  Researcliea  upon  tbe  Oastric  Juice.  Part  VI, 
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proving  so  fruitful,  of  imitating  digestion  artificially,  outside 
of  the  body.  They  showed  that,  at  the  proper  temperature, 
food,  mixed  with  saliva,  proceeded  to  a  sort  of  fermenta- 
tion with  the  development  of  gas,  and  they  inferred  the  occur- 
ren(;e  of  a  similar  transformation  of  the  food,  mingled  with 
saliva  and  gastric  juice,  within  the  stomach.  The  researches  of 
these  two  experimenters  were,  however,  by  no  means  exact. 
Those  of  Reaumur  and  Spallanzani  were  the  first  which  were 
conducted  with  that  thoroughness  and  precision  which  physio- 
logical investigation  demands.  While  the  fornier  showed  that 
the  fluid  formed  in  the  stomach  is  capable  of  digesting  fragments 
of  meat,  Spallanzani,  incomparable  as  a  physiological  inves- 
tigator, proved,  in  opposition  to  previously  received  views,  that 
the  gastric  juice  hinders  fermentation  in  the  stomach,  since 
putrefying  meat,  after  remaining  in  this  organ  a  certain  time, 
becomes  deprived  of  its  bad  odor.  Spallanzani  instituted  upon 
himself  the  highly  ingenious  experiment,  which  had  already  been 
performed,  of  swallowing  small  wooden  tubes,  pierced  with  holes, 
so  as  to  allow  free  access  to  the  fluids  of  the  stomach.  Tlie 
result  showed  that  it  is  the  gastric  juice,  and  not,  as  is  the  case 
with  certain  birds,  the  movements  of  the  muscular  structure, 
which  brings  about  digestion  of  the  food  ;  for  while  the  wooden 
tubes  sw^al lowed  escaped  digestion,  the  enclosed  meat  did  not. 

From  the  period  of  these  pioneers'  experiments  our  know^l- 
edgo  of  gastric  digestion  has  developed  step  by  step  upon  the 
firm  basis  of  physiological  experiment.  The  most  important 
discoveries  of  the  period  immediately  succeeding  that  of  Spal- 
lanzani, are  :  the  proof  of  the  existence  of  free  hj' drochloric  acid 
in  the  gastric  mucus  by  Prout  in  1824,  and  the  demonstTation 
of  pepsin  by  Schwann  in  18136.  The  study  of  normal  digestion 
was  groatlj^  aided  by  a  fortunate  accident,  which  lirought  under 
the  notice  of  Beaumont  a  man  8ufT(»ring  from  gastric  fistula,  the 
result  of  a  gunshot  wound.  Still  further  aid  was  gained  through 
the  artificial  production  of  active  gastric  mucus  by  Eberle,  and, 
finally,  by  the  establishment  of  gastric  fistulas  in  living  dogs. 
Thus  were  obtained  the  means  requisite  for  a  clear  understand- 
ing of  the  chemical  processes  concerned  in  digestion. 

The  digestive  influence  of  the  stomach  ui^on  the  ingesta  is 
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due,  in  the  first  place,  to  the  gastric  juice^  the  specilic  secretion 
of  the  gastric  glands.  This  is  acid  in  reaction,  and  is  only  found 
in  the  stoinacli  as  a  result  of  the  action  of  some  irritant  upon  the 
mucous  membrane, — the  mucous  surface  of  tlie  empty  wtomach 
appearing  barely  moist,  and  yielding  no  decided  reaction.  Se- 
cretion once  aroused,  the  excitation  easily  extends  from  the 
locality  originally  stimulated  to  the  neighborhood.  The  gastric 
juice  may  indeed  continue  to  be  poured  out  even  after  the  irrita- 
tion which  originally  excited  it  has  I>een  withdmwn,  as,  for 
instance,  after  the  alkaline  saliva  swallowed  has  been  neutral- 
ized, or  after  the  ingestion  of  solution  of  soda  which  gives  rise  to 
a  particularly  persistent  sa:retion. 

The  acid  reaction  of  the  pure  gastric  juice,  obtained  by  me- 
chanical irritation  of  the  mucous  membrane  of  the  empty  stom- 
ach, is  dependent  upon  the  presence  of  an  aeld^  the  nnture  of 
which  has  b<?en  a  subject  of  discussion  for  some  decades  past. 
After  Front,  in  1824,  had  shown  that  the  gastric  juice  affords 
hydrochloric  acid  on  distillation,  direct  proof  as  to  the  presence 
of  free  hydrochloric  acid  in  this  secretion  wns  bronirht  forward 
by  C.  Schmidt.  This  investigator  demonstrated,  by  tiuantitative 
analysis  of  the  ash  of  gastric  juice,  that  the  amount  f»r  hydro- 
chloric acid  precipitated  by  nitrate  of  silver  was  more  than 
equivalent  to  the  proportion  of  bases  present.  Tlie  amount  of 
free  acid  present  is,  according  to  seveml  analyses,  about  two- 
tenths  of  one  per  cent. 

Frerichs,  on  the  other  hand,  had  already,  in  his  well-known 
and  valuable  work  upon  digestion,  d(*<'larc(l  liimsi*lf  in  favor  of 
lactic   acid  as    tlie   normal   acid   of  tin*   stomach,      Tliis  vi*nv, 
originally   brought  forw^ard  by  French  invi^stigators,    has  con- 
tinued dominant  in  France  up  to  the  present  time.' 

Although,  according  to  researclies  which  have  been  tlius  far 

made,  it  must  be  admitted  that  hydrochloric  acid  is  the  true 

irastric  juice,  yet,  on  the  otlnn*  liand,  the  important 

must  not  be  forgotten  that  after  the  stomach  lias 

h  food  no  free  liydrocliloric  acid  can  be  found  in 

mry,   by   the    transformation  of  its  coiitrnts 


atCAt  editioQ  of  BcdardP^  widely-read  Physiology. 
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during  the  act  of  digestion,  other  acids  are  set  free,  in  particular 
lactic  acid  (by  the  metamorphosis  of  starch  in  the  stomach),  and 
these,  as  well  as  butyric  acid,  are  supplanted  in  the  salts  con- 
taining them  by  hydrochloric  acid.  While  these  acids  most 
probably  originate  from  the  food,  the  hydrochloric  acid  may 
be  looked  upon  as  an  actual  product  of  secretion  on  the  part 
of  the  gastric  mucous  membrane. 

The  second  principal  constituent  of  the  gastric  juice,  in  addi- 
tion to  the  free  acids,  is  an  albumen-dissolving,  so-called  hydro- 
lytic  terment— pepsin.  This  substance,  in  conjunction  with  hy- 
drocl)loric  acid,  exerts  a  solvent  action  upon  albuminous  mat- 
ters, changing  the  latter  into  i)eptones,  which  represent  chemical 
and  physical  modifications  of  the  albuminates.  Neither  pepsin 
nor  hydrochloric  acid  singly  (although  the  latter,  after  long 
action,  seems  to  exert  a  peptonizing  influence)  is  capable  of 
affecting  that  transformation  of  albuminous  su])stances  which  is 
observed  in  digestion.  Both  constituents  must,  in  fact,  be  pres- 
ent in  the  gastric  juice  in  a  certain  relative %)roportion  in  order 
to  induce  energetic  digestive  action. 

In  order  that  a  gastric  fluid  shall  retain  any  considerable  digestive  power,  the 
proportion  of  acid  contained  must  not  vary  from  the  normal  exce[)t  within  very  nar- 
row limits.  Digestive  fluids  whose  proportion  of  acid  falls  short  of  or  exceeds 
these  limits  digest  ])oorly ;  but  since  different  albuminous  8ubstauc(»s  require  dif- 
ferent quantities  of  acid  for  their  rapid  solution,  no  fixed  grade  of  acidity  can 
be  specified  as  most  favorable  under  all  circumstances.  Thus,  for  example,  gluten 
appears  to  be  most  easily  dissolved  when  the  proportion  of  acid  is  one  per  cent., 
while  boiled  albumcfn  requires  only  0.15  per  cent.  In  general,  it  may  be  stated  that 
the  proportion  of  hydrochloric  acid  in  the  digestive  fluid  should  not  amount  to 
more  than  seven  per  cent,  in  order  that  it  may  exercise  the  most  energetic  digestive 
influence. 

Not  only  the  amount,  however,  but  also  the  nature  of  the  acid  is  of  moment 
with  respect  to  this  object.  To  be  sure,  the  various  acids,  acetic,  oxalic,  lactic, 
phosphoric,  etc.,  form  active  mixtures  in  combination  with  pej)sin ;  but  larger 
quantities  of  these  acids  must  be  employed  in  all  cases,  if  an  effect  comparable  to 
that  produced  by  the  hydrochloric  acid  mixture  is  desired, — in  the  case  of  lactic 
acid,  for  instance,  more  than  ten  times  as  much. 

As  regards  the  other  principal  component  of  the  gastric  juice — pepsin,  in  accord- 
ance with  its  character  as  a  ferment — the  smallest  quantities  are  sufticient,  when 
mixed  with  dilute  acids,  to  dissolve  albuminous  bodies.  Thus,  it  has  been  shown 
that  pepsin,  in  the  proportion  of  one  part  to  00,000  of  fluid,  is  capable  of  fulfill- 
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ingthis  object  perfectly.  T^et^  np  U>  a  certain  pointy  the  rapidity  with  vfhieh  the  wn- 
^mm  into  pepUme$  proeeedi  ii  proportlonaie  to  th^  quantity  of  pepiin  pruent  in  the 
^atiimfiuid*     Beyond  tlm  maxunum^  however,  the  presence  of  more  pepsin  is 


Most  important  for  tlie  comprehenmon  of  the  digestive  pro- 
c^  under  botli  physiological  and  pathological  couditioua  is 
this  fact — namely,  that  in  expedmenta  upon  artiticial  digestion, 
dissolved  albuminous  matters  become  completely  changed  into 
peptones  only  when  the  lattr^r,  as  tliey  are  formed  by  thi*  actirm 
of  acid  and  pepsin  upon  albunu^n,  are  continually  removed  by 
dialysis.  The  aecumulaiioa  of  peptones  m  the  digestive  tract 
u  tkm  an  obstacU  to  the  further  solution  of  those  portions  of 
the  alhiLmi nous  materials  not  i/et  peptonized.  So  soon,  however, 
as  the  completed  products  of  digt*stion  have  been  se]Kn"cited 
from  the  latter  by  diffusion,  fresh  portions  of  dilute  acid  can 
initiate  once  more  the  solution  of  the  albumen.  The  pepsin, 
in  spite  of  its  digestive  action,  itself  remains  apparently  unal- 
temi  and  does  not  los43  in  strength.  This  peculiar  action  of 
pepsin  in  association  with  hydrochloric  arid  ujwn  albuminous 
matters  has  been  explained  (by  €.  Schmidt)  as  the  efFi*ct  of  a 
impound  acid,  pepsin-hydrocliloric  acid,  wliich  effects  the 
transformation  of  alluinien.  In  the  process  of  digestion  the 
hydrochloric  acid  separates  from  the  pej>sin-hydrochloric,  com- 
hines  vnt\\  the  albuminous  matters,  and  while  in  the  nascent 
i^tiite  changes  these  into  peptones. 

Meanwhile  tlie  pejisin,  set  free  by  this  change,  repeats,  w^ith 
a  frpsh  relay  of  liydrochloric  acid,  tln^  process  of  transforma- 
tion.  The  gelatigenons  tissues,  like  Hie  albuminnus,  nw  also 
dissolved  by  the  gastric  juice  with  the  formation  of  iiejjtones. 

T\^^  formation  o/"  ppiofwi  goes  on  slowly,  pcmuttiiijpj  dcvfral  stajrc^f  if\  be  dis- 

tingnished,  each  of  wbieh  is  chfiract<*rJ7/Ht  l>y  th<5  proj^r'npe  r>f  rrrtaiii  peculiar  pra- 

^8  of   transformation  in  the  digestive    tract.     Thun,   at   the  Ijeginning  of  the 

«t1on  of  fihrin,  a  product,   pantp^ptofie,   idi^nticaL  witli  syntoiiiTi,    w   furnuxL 

is  ft  modification  of  albiimon,  and  may  be  formed,  ultlnuigh  somewhat  sknvly^ 

tiaUj  to  the  organtaation  tiy  the  action  of  hydrocluiric  acid  upon  alhuminous 

•*w*    In  acid  stdntinn  it  does  not  coBgrnlate  upon  boiling,  hut  it  h  thrown  down 

"Wtbe  solution  is  neutraliswid  by  alkalies.     The  chuv^^^H  tnkiui:  place  during  tiic 

gwtion  of  albuminous  Bubetancea  do  not  stop  at  this  stage,  but  progress  to  tbo 


124     LEUBE.— DISEASES  OF  THE  STOMACH  AND  rN^TESTITTES. 


formatioti  of  true  peptnties,  not  coagulable  upon  lioiling,  not  tlirown  down  by  eitber 
acids  or  alkaliea»  and  diffusing  themselves  with  ease.  The  osmotic  equivalent  of 
tbesc  products  ia,  in  any  case,  seventy  times  lower  than  that  of  ordin;iry  albumen, 
which  scarcely  diffuses  itself  ni  all  through  mcmhranc  against  water.  For  this  roi- 
son  the  8iiu])lest  ujethod  of  separating  peptone  from  albumen  is  to  place  the  mix- 
iure  upon  a  membrane  of  vegetable  parchment  Briicke  notea  the  following  distin- 
guiahing  characteristic  between  peptunes  and  albuminous  bodies  i  Albuminout  hMm 
are  fttrqiitiiifd from  acid  mluiimis  by  ja^rtKyanide  tif  pot^imitoti;  pfptanes  are  noL 

Tlie  gastric  juice  is  forined  in  the  mucous  membrane  of  the 
Btomacli.  As  a  result  of  neidpulmin's  researches  (vide  Anat.), 
the  view  has  recently  gained  favor  that  the  *' principal  cells"  of 
the  gastric  glands  are  concerned  with  the  fonnation  of  pepfsin, 
while  the  **  lining  cells  ''  secrete  the  hydrochloric  acid.  Ebstein, 
in  cnnsidt*ration  of  the  similarity  of  structure  between  the  princi- 
pal cells  of  the  principal  glands  and  the  cells  of  the  pyloric 
glands,  has  attributed  tlie  formation  of  pepsin  also  to  the  latter, 
and  has  given  to  these  the  name  of  peptic  glands.  Various 
researehrs  upon  this  subject,  made  thus  far,  offer  no  support  to 
Ebstein's  view,  but  rather  tend  to  confirm  the  theory,  now 
prevalent  for  some  time,  tliat  fhe  formation  nf  pepsin  and 
hydrocldoric  acid  goes  on  in  the  principal  glands  of  the  gastric 
mno(nis  membrane,  while  the  pyloric  glands  secrete  a  mucous 
fluid  without  digestive  power. 

Cnnfirmatory  of  this  view,  we  find  that  while  the  mnconi 
memltnnie  of  tlie  jy^ioric  region  in  a  recently  killed  animal  gives 
a  weak  alkaline  reaction,  the  marous  surface  in  the  region  of 
the  principal  glands  changes  the  color  of  blue  litmus  paper  to 
red. 

The  acid  reaction  of  these  parts  of  the  mucous  memliranc  is  confined,  however, 
to  the  opening  of  the  gland,  while  the  fundus  of  tin?  hitter  again  yields  an  alkaliw 
reaetion.  Moreover,  this  acid  reaction  of  tlui  surface  appears  to  present  itself  on^JT 
duHtttjihQ  activity  of  the  glands,  and  die  npparent  contradiction  to  this,  shown bt 
the  acid  reaction  of  tlie  .surface  of  an  ffnpfy  &tomaeh^  may  be  explained  by  the  int 
that  the  suliva  swallowed  just  before  death  may  have  excited  the  glandular  sed*" 
tion.  If  the  ing(*stJon  of  saliva  ijc  pn'vented,  by  Rtrangling  the  animal,  the  fr« 
Burfacc  of  the  stouuieh  never  affords  an  acid  reaction  fRoUttt). 

These  physiological  experiments  serve  to  answer  the  question  as  to  tho  po«ilnljt5 
of  tttif-digfitti mi  on  the  i>art  of  the  stomach,  a  subject  which  has  been  much  di^^ 
cussed,  particularly  In  connection  with  the  pathogenesis  of  gastromahicia*     As  h^^ 
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flieeii  said,  odIj  the  Borfacc  of  the  gastric  mucous  luembrane  affords  an  ncid 
reaction ;  ivhile  in  the  cadaver,  not  onlj  M  the  lajers  of  tbe  mucosa,  but  also  the 
muacolam  and  serosa  are  acid.  Tills  is  to  he  regarded  as  a  purelj  (jost-murtt'tu 
phenomenon,  and  since  we  can  only  conceive  a  digestive  process  as  going  ou  lu  tiic 
stomach  when  the  reaction  is  acid»  so,  logically  sjieaking,  digestion  of  tlic?  gu|>er- 
licial  coats  alone  of  the  stomach  could  be  regardtid  ns  occurring  during  life. 
The  appearance  of  cell-debiis  (according  to  Heideuiuiin,  of  cylinder  cells,  not 
of  lining  cells)  from  the  exits  of  the  gland  tubules  in  the  mucous  Isiyer 
covering  the  surface  of  the  mucosa^  as  well  as  the  constant  presence  of  peptones 
In  normal  gastric  juice,  favor  this  view.  Whether  this  self -digestion^  which 
occtirs  under  normal  circumstances,  may  under  ahuoimal  InfiueHces  extend  more 
deeply  into  the  tissues  of  the  gastric  walk,  and  under  whftt  conditions  tlie  same 
can  occur,  will  be  further  spoken  of  under  the  head  of  Oastromalacia  and  Round 
Ulcer  of  the  Stomach. 

The  amount  of  gastric  juice  daily  poured  out  is  considerable. 

It  may  be  estimated  to  amount  to  as  much  as  thirty  puund.-^  per 

diem,  of  which  the  kirger  amount  is  again  absorbrd.     Tht*  same 

liberal  estimate  has  been  made  ref^^arding  ttie  absoUUe  potvudnl' 

ity  of   the  gastric    mucous  membrane.       8chiff  has  calculated 

tliat  a  sufficiently  dilute  infusion  of  the  gastric  mucous  memliraiie 

of  a  dog  in  good  pliysiological  condition  is  capable  of  digesting 

two  hundred  pounds  of  albumen  ! 

Tlie  prodticilo/i  of  gastric  Juice  is  fiiDored  by  the  most 

various  circumstances.     Foremost  among  tlu\se  are  meelianical 

irritation  of  the  mucous  membrane,  and  the  presence  of  solid 

food,  not   too   well   chewed,   wliicli   nray  be    regarded    as    an 

energetic    excitant:    simiUuiy,    alkaline    tluids,    mtlha.,    rapid 

changes  of    temperature,    as   in   the    ingestion   of    cold   water, 

all  act  in  exciting  tlie  production  of  this  digestive  fluid.     On 

the  other  liand,  the  actizily  of  the  gaslric  Juice  is  susj^e/ufed^ 

Of  at  least   weakened  by   the   presence  of    substances  in   the 

filomach  which  interfere  with  the  progress  of  fermentation,  and 

particularly  suspend  the  digestive  power  of  the  pepsin.     Such 

ances  are,  the  metallic  salts,  concentrated  alcohol,  concen- 

acids,  etc.     In  addition,  Bernard  has  shown  that  acid^ 

dl  as  simple,  solutions  of  j^^ptones  are  preelpilated  by 

-the  pepsin  being  thrown  domu  at  the  same  time  as  the 

ninons  bodies.      The  gastric  juice  is  thus  robbed  of   its 

in,  BO  that  the  bile  exercises  a  hindering  influence  upon 
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the  activity  of  the  gastric  juice  similar  to  that  of  the  chemical 

reagents  mentioned. 

These  precipitations  by  means  of  bile  arc  probably  dependent  upon  the  fact  thtX 
the  gljkocholic  acid  which  is  thrown  down  by  tlie  acid  gastric  juice  carries  the  pep- 
sin ferment  and  the  peptones  with  it  mechanically,  a  reaction  which  tnay  be  takeo 
advantage  of  for  the  isolation  of  other  ferments.  Since  the  precipitate  of  glykcK 
cholic  acid  and  pepsjiu  is  agtiin  dissolved,  by  Uydrocldoric  acid  (Bark art)  and  once 
more  assumes  digestive  properties,  while  the  albuminous  precipitate  is  soluble  in 
weak  alkalies  and  especially  in  the  intestinal  juice,  the  foUowing  important  con* 
elusions  may  Ik;  drawn.  In  tlie  first  plactv  the  entrance  of  bile  into  the  stomachy  not 
un frequently  observed  in  certain  diseases,  may  disturb  digestion  by  prccipitatiiig 
pepsin  from  tiie  gajstric  juice.  Subsequently,  however^  a  freali  secretion  of  add 
gastric  juice  may  dissolve  this  precipitate  anew,  set  free  the  pepsin,  and  rectify  the 
difficulty.  Ill  the  second  place,  it  is  wortliy  of  particular  notice  tliat  the  albuminous 
materials  which  reach  the  intestine,  altered  by  the  gastric  juice  but  not  yet  absorbed, 
are  precipitated  in  tlie  upper  portion  of  tbe  gut  ami  remain  clinging  to  its  w&lli 
until  they  arc  gradually  dissolved  by  the  intestinal  juicOt  and  arc  &ially  absorbed 
(Kubae). 

Although  direct  proof  was  given  by  Spallanzani  that  digestion 
in  the  liuiiiaii  stomach  is  an  essentially  chemical  j>rocess,  and 
that  mechanical  trituration  of  tlie  food,  such  as  occurs  in  the 
stomachs  of  birds,  dues  not  tahe  ]>hici^  here,  yet  we  ninst  not  oa 
this  account  underrate  tlie  aid  which  is  afforded  by  the  gastric 
muscular  slntcture  in  tlte  process  of  digestion.  To  appreciate 
this,  we  need  only  consider  how  greatly  we  can  hasten  the  eflfect 
of  an  artificial  digestive  Huid  upon  the  substance  to  be  dissolved, 
by  agitating  the  vessel  in  which  the  mixture  is  contained. 
Through  contraction  of  the  walls  of  the  stomach,  the  different 
portions  of  the  chyme  are^  it  is  plain,  brought  into  intiuiate 
contact  witli  the  same,  and  thus  become  saturated  with  gastric 
Juice.  Moreover,  this  same  contact  of  the  gastric  contents  with 
the  walls  of  the  organ  tends  constantly  to  excite  further  secretion 
through  mechanical  action.  Furthermore,  the  movements  of  the 
stomach  aid  in  the  formatiou  of  pejitones,  as  well  as  in  the  ab 
sorption  of  those  already  produeed.  For  after  what  has  been 
said  previously  with  respect  to  the  retarding  influence  of  accumu- 
lating peptones  upon  the  progress  of  digestion  by  pepsin,  it  is 
easy  to  understand  that,  if  the  pejjtoiies  fcnnned  on  the  peripherj*^ 
of  the  bolus  are  not  immediately  removed,  the  peptonizing  pro- 
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cess,  SO  far  as  the  interior  is  concerned,  must  come  to  a  stand-still. 
The  movements  of  the  muscular  structui-e  aid  this  removal,  and 
consequently,  in  my  opinion,  the  absorption  of  the  peptones. 
They  do  this  because  the  muscular  contractions  render  the  lymj^h 
and  blood  currents  more  active,  and  consequently  increase  the 
absorption  of  peptones  by  the  lymphatic  radicles  which  stretch 
up  between  the  glands  (similarly  as  in  the  intestinal  villi;  see 
farther  on). 

The  mechanism  of  the  special  movements  of  the  stomach  is  as 
yet  not  perfectly  understood.  It  appears  pretty  certain,  however, 
that  the  orifices  of  the  stomach  are  more  or  less  closely  slmt  (the 
pyloric  by  reflex  action)  when  this  organ  is  full,  and  that  the  gas- 
tric walls  are  firmly  contracted  about  their  contents,  so  as  to  ren- 
der certain  movements  evident,  those,  namely,  wliich  take  place 
peristaltically  from  the  fundus  toward  the  pylorus.  Finally,  the 
stomach  undergoes  a  movement  of  rotation  on  its  long  axis  inde- 
pendently of  the  movements  of  muscular  contraction,  so  that 
the  greater  curvature  rises  from  below  and  is  directed  anteriorly. 
From  time  to  time  the  organ  contracts  more  strongly,  and  the 
chyme  is  emptied  into  the  small  intestine  through  the  tempo- 
rarily open  pylorus.  The  cause  of  this  expidsion  is  probably  to 
be  found  in  irritation  of  the  walls  of  the  stomach  by  the  increas- 
ing acidity  which  occurs  towards  the  end  of  digestion  (Briicke). 

Imperfectly  as  the  details  of  muscular  movement  in  the  stom- 
ach are  understood,  still  less  is  positively  established  regarding 
the  influence  of  the  nervous  system  upon  this  movement  and 
npon  the  production  of  gastric  juice.  As  regards  the  former,  it 
seems  most  probable  that  the  movements  of  the  stomach  pioceed 
from  the  ganglia  situated  in  the  parietes,  and  that  these  them- 
selves are  influenced  by  the  vagus,  and  perhaps  (as  Goltz's  experi- 
ments upon  the  stomach  of  the  frog  would  seem  to  show)  by  the 
central  nervous  system,  the  action  of  which  is  inhibitory.  Thus 
the  separation  of  the  ganglionic  apparatus  from  this  system 
results  in  a  great  increase  in  irritability  on  the  part  of  the  gan- 
glia. In  the  same  manner  the  process  of  digestion  itself  appears 
to  heighten  the  irritability  of  the  nervous  elements. 

Finally,  the  influence  of  the  nervous  system  upon  the  secretion 
of  gastric  juice  is  still  more  obscure,  though  this,  like  the  secre- 
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tions  of  other  glands,  is  essentially^  the  effect  of  the  excitation  of 
certain  nerves.  Irritation  or  section  of  the  ragi,  irritation  of  the 
splanchnic,  etc.,  afford  no  constant  resnlt  in  altering  the  decredon 
of  gastric  juice. 

While  the  albominons  substances,  influenced  by  the  peculiar 
gastric  glandular  secretion,  undergo  those  metamorphoses  which 
have  ba^n  dfscribid,  the  otlier  constituents  of  the  food  remaia 
more  passively  in  the  stomach.  The/at^  continue,  for  the  most 
part  at  least,  unaltered,  and  pass  through  the  pylorus  as  such, 
or  in  rare  cases  after  the  separation  of  the  fatty  acids*  The  trans- 
formation of  the  earbohydrates^  and  in  particular  of  the  cooked 
starch*  continues,  even  without  the  aid  of  the  gastric  juice.  la 
the  early  period  of  gastric  digestion  the  raucus  continues  to  etfect 
the  rhani!:**  of  i^tarcli  into  dexirine  and  sugar.  Later,  lactic  acid 
fermentation  takes  ]>]a(*e,  during  wliich  the  starch,  probably 
imdnr  the  influence  of  a  IV^-ment  originating  externally  to  the 
stonjacli,  is  changed  into  dextrine  and  lactic  acii  Glucose,  the 
intermt^diate  ]>r()duct  of  this  jirocess,  m  quickly  tninsfonned,  and 
is  only  found  aTuun;^  i  heconti^ats  of  the  stomach  in  small  quantity. 

Tile  gastric  contents,  taken  as  a  whole,  form  an  acid  pap^ 
which  is  callcil  vhym(\  and  consists  in  part  of  unaltered  focMl 
and  in  ]>art  of  tliose  portions  of  the  ingesta  which  have  been 
transfonncd  by  the  digi*stive  Huids  of  the  upfjer  portion  of  tlie 
alimentary  canal.  Thus  we  find  in  the  chyme  unaltered  albu* 
men,  parai>i*ptone,  jipptom*,  fat,  otM^asionally  fatty  acids,  lactic 
acid,  and  .ii:hicose.  Tins  last  substance  is  formed  in  part  from 
starch,  and  in  part  probably,  according  to  Hoppe,  from  cane 
sugar,  by  the  action  of  tlie  gastric  raucus.  In  addition  to  the 
Rubstances  above  mentiunrd,  c(^rtain  gases,  composed  of  oX3'gen, 
nitrogen,  and  carbonii;  acid,  are  also  found  in  the  stomach.  Thd 
last  named  collects  under  normal  conditions,  because  the  oxy- 
gen contained  in  the  air  swallowed  is  absorbed  from  the  stomach 
into  thr  blood,  and  to  take  its  place  carbonic  acid  diffuses  itself 
from  tlie  blood  into  the  stomach.  When,  hoAvever,  abnormal 
changes  take  place  in  this  organ,  as  happens  in  disease,  an 
occasionally  even  in  health,  other  gases,  as  hydrogen,  hydrosul- 
phuric  acid,  etc,  are  fortned,  to  which  furtlier  allusion  will  be 
made  in  treating  of  the  various  diseases  of  the  stomach. 
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While  the  chyme  usually  passes  on  through  the  pylorus, 
yet,  under  certain  circumstances,  as  in  vomiting,  a  reverse  peri- 
staltic movement  of  the  gastric  contents  takes  place.  Vomiting^ 
however,  is  such  an  important  symptom  in  many  diseases  of  the 
stomach,  tliat  the  mechanism  of  its  occurrence  demands  especial 
description. 

The  act  of  i^Qmiting,  by  which,  as  is  known,  the  contents 
af  the  stomach,  together  witli  those  of  the  CDsophagus  and 
the  upi>er  part  of  the  intestines,  are,  under  certain  circum- 
stances, emptied  upwards  and  outwards,  compr  ises  tln^  following 
separate  phases  :  restlessness,  lassitude,  vertigo,  swimming  in 
the  head,  violent  perspiration,  increase  of  saliva,  nausea,  and 
gulping.  By  means  of  this  last  movement,  air  is  introduced 
into  the  stomacli,  and,  in  certain  individuals,  inflation  of  the 
epigastrium  results.  Then  occur  retching,  a  deep  insj^iralionj 
and,  immediately  following,  a  forced  expiratory  effort,  whereby 
the  contents  of  the  stomach  are  driven  outw^ards  through  the 
oesophagus  and  mouth. 

The  mechanism  of  vomiting  is  not  yet  entirely  understood 
in  all  its  particulars ;  still,  we  possess,  in  works  already  pub- 
lished upon  the  subject,  material  for  a  better  understanding  of 
this  complicated  process, 

Tlie  nausea  which  precedes  the  act  of  vomiting  is  a  muscular 
sympathy,  excited  by  anomalous  movements  of  the  pharyngeal 
and  palatal  muscles,  and  these  movements  are  brought  about, 
through  reflex  action,  by  certain  irritations  of  the  gastric 
mucous  membrane.  The  involuntar}'  gulping^  which  follows, 
introduces  air  and  saliva  into  the  stomach,  and  bilngs  about,  as 
Woiv  mentioned,  tliat  inflation  of  the  epigastrium  which  takes 
place  just  previous  to  tlie  vomiting.  Entrance  of  air  into  the 
stomach  is  also  favored  by  the  now  increased  retching, 

RetcbiDg  must  he  regarded  as  incomplete  vomiting.     Like  tlie  latter,  it  is  infero- 

»y  an  inspi rat orj  effort,  together  ^vith.  apparently,  ii  cln^ure  of  the  glottis ; 

€r  movement  prevents  an  equalization  of  the  atmospheric  pressure^  hy  stop- 

U  entrance  of  air  into  the  respiratory  passages.     Und<^r  these  drcumstanccs, 

*,  streaming  in,  under  the  influence  of  the  inspiratory  effort,  through  nose 

1  mouth,  finds  its  way  into  the  upper  part  of  the  a?sophagu3  in  eonsideraMo 

oliune,  opportunity  being  oiTered  by  the  depression  of  the  larynx  which  takes 
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place  in  fortsect  inspiration.  If  the  inspiratory  efforts  mnde  during  retching  art 
followed  by  attempta  at  Bwallowing,  the  air  contained  in  the  entrance  of  the 
ceaophagus  is  drawn  into  the  stomach,  the  intiation  of  which  is  thus  f  urthcrtti. 
For  the  same  reason  a  portion  of  the  gastric  contents  must  be  drawn  into  thu 
lower  end  of  the  oesophagus,  provided  the  cardia  be  patulous,  a  condition  which 
the  abdominal  pressure  would  actively  aid  in  bringing  about* 

After  the  efforts  at  retching  hnve   con  tinned  for  a   longer 
or  shorter  period,  a  deep  inspiration,  with  Bimultaneons  clostim 
of  the  glottis,    takes  place,    instantly  succeeded  by  a  strong 
expiratory   effort,  with  specially   energetic   contraction  of   tljp 
abdominal  mus<Tles.     Jfeanwhilej  as  a  result  of  these    compli- 
cated respiratory  movements,   suction  of  the  gastric   contents 
into  the  lower  portion  of  the  cesopliagus  takes  place,  on  the  one 
hand,   wlule,  on  the  other,  the  stomach  is  pressed  together  hj 
the   simultaneous  contraellons    of  the    diaphraffm    and   tk 
abdominal  muscles.     The  contents  of    the  stomach    are    thtis 
forced  upwards,  and  are  passed  along  through  the  oesophagus 
over  the  closed  glottis  to  the   mouth.     It  is  taken  for  granted 
that  the  cardia  is  open  and  the  pylorus  closed,  which  conditiona 
are  fulfilled  bp  (he  stomach  itself  taking  an  active  part  in  tk^ 
act  of  Domiting.      Schiff  has   proved  exprTimen tally  that  th^ 
opening  of  t!ie  cardia  is  due  to  such  action  on  the  part  of  th^ 
stomach.     Further,   since  the   stomach  can  only  be  perfectly 
emptied  through  the  cardia  when  closure  of  the  pylorus  pre- 
vents escape  of  the  gastric  contents  into  the  intestine,  it  follows 
that  during  vomiting  this  orifice  remains  firmly  shut. 

The  clof^ure  of  the  gastric  outlet  is  only  temporary,  since,  after  Tomiting  has 
continued  some  time,  bile  pas&es  from  tlic  duodenum  into  the  stomach.  Tlw 
cause  of  this  influx  may  probably  be  found  in  a  relaxation  on  the  part  of  tli^ 
abdominal  muscles,  which  takes  pbice  after  long-coutiuued  vomitings  aUowing  tlw 
hitherto  conipn^scd  stomacli  to  expand  and  draw  in  bile. 

The  O'sophagtis  does  not  faJk'e  an  act/re  part  in  the  ejection 
of    ch3^me   from    the  stomach, — indeed,  its  muscular  structure 
remains  completely  relaxed,  as  Wild  and  Ludwig  have  showti, 
disproving  thus  the  idea  of  *' antiperistaltic  movements  of  ih^ 
cesophagus"  in  vomiting. 

The  causes  of  vomiting  are  very  numerousj  but  the  imm^' 
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diate  inciteraeTit  to  tliis  act  may  always  be  ascribed  to  irrita' 
tion  of  the  nerves  with  which  the  act  is  directly  connected. 
We  are  not  as  yet  in  a  position  to  affirm  precisely  by  what 
course  this  irritation  is  conveyed.  Excitation  of  the  nerves 
connected  with  vomiting  may  take  place  in  the  most  various 
ways,  central  or  periplieral,  direct  or  reflex.  Thusj  vomiting 
is  observed  in  diseases  of  the  brain,  in  affections  of  the  pharynx^ 
oesophagus,  and  stomach— as  a  result  of  irritation  of  organs  con- 
necied  with  the  peritoneumj  such  as  the  uterus,  the  kidneys, 
etc. 

After  all,  what  interests  us  most  is,  that  (he  cause  of  vomiting 
commonly  lies  in  the  stomach  itself ^  and  that  it  occurs  most 
frequently  ia  those  diseases  which  affect  the  orifices  of  this 
organ.     This  clinical  fact  is  in  accord  with  what  has  been  said 
regarding  the  mechanism  of  vomiting,  and  also  with  the  results 
oi  experiment ;  it  has  long  been  known  (Beaumont)  tliat  touch- 
ing the  mucous  membrane  of   the  human  stomach,  through  a 
fistula,  with  the  finger,  arouses  the  inclination  to  vomit,     Her- 
mann has  shown  recently  tliat  tartar  emetic— fA^  emetic,  par 
txtdlence — ^acts  more  quickly  and  energetically  wlien  taken  by 
tlie  mouth  than  when  injected  into  the  veins,  in  which  case  it 
only  comes  in  contact  with  the  parietes  of  the  stomach  indii*ectly. 


Gastritis. 

Inflammation  of  the  Stomach, 

(GtEtric  catarrli,  Inflammotory  dyspepsia  (Todcl),  Embarras  gastrique,  Magencnt- 

zuDdung. ) 

Theokler  literature  will  be  found  in  Plouquet b  Wt^xvit.  medic,  diprest.  1809,  under 
ttie  head  of  Ventriculi  infljimiuatio. —  LumiaufL  Iliator.  anat.  med.  ITfJT. — 
BrouMaU^  Htatoire  des  plilegmaejes,  etc,  1822. — Lmtis^  Du  raniollissement,  etc. 
Artbiv.  g€n6r.  dtj  mfdec.  Tome  V.  Mai  1824,  p.  1  et  seq. — Audral  (Jolin), 
Abhdlg.  liber  die  anat,  Kenn7;oichcn  der  cliron.  MagcneDtz.  R^[)crt*  gfn^r, 
d*aaat  etc.  To.  T.  Kap,  l.  1R2G.  Baniml,  aiiscrl  Abkdlg.  33  S.  '^^'i.^Aatmhtj, 
/»  On  Inflftmnialions,  etc.  in  his  Researchea,  etc.  1H28.  Samnilung  auscrL 
Abhdlg.  35.  S,  551. — Ahercromhie^  Diseases  of  the  stomach.  German  translation 
by  Oerhard  V.  d.  Busch.  1830,  8.  X^.—Naumann,  Handbuch  der  medicinischen 
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Kllnik.  1 B34,     Band  4.  H.  403  et  seq.     (A  treatise  containing  valunble  quota- 
tions from  the  older  literature.) — Hetjifeld^tr^  Beitragc  zu  Schmidt's  Jalirb.  1837- 
OriginalaUhdlg.  iiber  Gastritis  phlegm onosa.—ian^r* tan  Barker,  The stomacU  in 
its  morbid  states.     London.  1838.  —  C?o(?ff»t>,  Edinburgh  Journal.  1842.    Refjn 
Scbniidt's  Jalnb.— /^.  Hkbner,  Die gastrischen  Krnnkheiten.  1844* — Frerkhjs,\eT- 
dauiiug.  HaDdvvorterbuch  dcr  Physiolog^ie,     Bd,  III.  Abth.  1.   184tf. — CannMt, 
Prager  Vierteljahi^chrift.  1S49»     3.  S,  IJG. — Bfand^  Die   Stcuose  dea  Pylortu 
(Giistrit.  pldcgnion,  Dittrkh).    Diss,  inaug.    ErL  1851.  —  Oppolzer,  Klin,  Vor- 
tnige  iiber  MageiikrankhL'iten.     Wiener  medic.     Wochenschr.    1851.     S.  573.— 
Schhipfii\  Jlageiidriiscn  dcs  Mensclien.     Virchow's  Archiv.  VIL    1854. — Ilemtth, 
Klioik.  tier  Unterluibskrajikhcitcn.     1S52-1858.  Bd.  \l.—G,  Budd,  Lectures  on 
tlie  organic  diseases  and  functional  disorders  of  the  stomach.     London.  1855,— 
€latf»»,  Beit  rag  zur  Konntniss  dcr  MagcJikrankheiten,     (Diss,  praes,  BUirkh, 
Gastritis  phlegmon.)   Erl,  1857. —  Wnllmfinn^  Ueber  Gastritis  submucosa.     Zeit- 
sell  rift    dcr   Ges.  der  Wiener  Aerzte*   1857.     S.   73*i. —  Geinl,  Krankheiten  dcs 
Greiscnnltera,    18(»0.    IL  98.— 5tAt^fii/i.  Arcliiv  fik  Ileilkunde.     181S0.    S.  HiS^.- 
ie^^/^rtH  De  I'infiUration  purulente,  etc.    Gaz.  liebd.    18GL   Kos.  32  et  33.— U' 
Brhiif/n^    On    diseases    of    the  stomach,      Lond.    1st  cd,   1859. — A.   FonUr^ 
llanrllmcli  der  speciL'llcn  palliologischfn  Anatomic.    18G3.  S.  85j  init  specieller 
Liteiaturangahe  filr  die  pat]ioi  Anatomic  dcrMagenentzumliing.^ — Srhultztn^ 
Dubois- Jkirliert's  Arcliiv.   1804.    S*   491. — Bfindtfnjei%    Die  Krankheiten  drt 
chyl^piUKttischcn   Systems.     18G4. — Ehutein,    Dubois  HLichert'a    Arcliiv,    1864. 
— A^iutfijii,    DuIjois  Ileicbcit'3  Arciiiv.     1805      fBvnzin),— jTw/j^^^^    Yirchow's 
Archiv.  33.  S.  tiOO  (Gastritis  phlegmon.)    18(i5. — Aavrn}/,  Etude  sur  la  gastrite 
phlegm oncusc.     Paris.   1800.     Th^e.  9S  B.—Asterus,   Eiu   Fall   von   Gastrin 
phbgHH»n.  Ji'uaer  Zdtstjiir  18GG.     S.   AIG.— Strieker  imd  Kocjihthrff]  Experi- 
niiit.Miln^r  EiUziindungen  dei  Mage  its.     Sitzungsber.  der  Kais.  Academic  der 
Wis»en«clmften.  Band  53.  18GG.     S.   538.—//.   SemUor,  Ueber  einen  Fall  vofl 
Ilydrathiomimie  und  Selbstinfection  etc.  Berliner   klin.   Wochenschri f t.  18(J8. 
No,  2i.—('!frtftUier,  Espece  de  chi>lLTa  murhus,  etc.     Bull  do  Tucad.  de  mC^d. 
3:5.    ]K    717.     Canstntt's  Jahresber,   L    459. —  L.    BI^ut^   On   the  i^ame  subject 
Gazette  in/d,  de  Lyon.    Canstatt's  Jahrcsber.  IL  208. — S.  F*'nivkl\  The  morbid 
states  of  tiie  stomach  and  iluodennm,     London,   1808.     Cap.  2,  3,5. —  Wet^B^ 
Berliner  klin.  Wochensclir  1870.  No.  34  (Sarcina  ventriruli^.  — /i>ty/ir,  Cholera 
infantum.     Saint-Louis  Med.   and  Surg,  .lourn.  Ref.  in  Canstatt's  Jahresher, 
187L     II.  002. — Midmsten  mid  Aid  K^if,  Fall  af  Hegmonos  gastritis.     Ilygiea. 
Constat t's  Jahreslier.    1871.   S.  141K— i^/Z^o^*   Fot,  The  diseases  of  the  stomacli. 
1H7'J. — Eh»ldii^    Ueber  die  Verilndcrungcn  etc.     Virchow'a   Archly.    55.  409. 
1872,      Experimeutcllcs.— A'iVfi/ift*,   Uebcr  die  submucose   Mageuentziiudung, 
Diss.  Beiiin.  1872. 

Acute  Giistritis. 

Inflammation  of   the    mucous    membrane    of    the    stomach 
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(acute)  was  evidently  recognized  by  the  older  physicians  only  in 
those  cases  where  marked  changes  had  taken  place  in  the  gastric 
parietes.  Thus,  although  Celsue  *  speaks  of  an  ^^iuJlammaUo 
renin'culi,''  his  description  shows  it  to  be  a  different  affection 
from  that  now  called  gastritis,  since  he  regards  it  as  rare,  and 
describes  a  *'^resolidio  stomachi\'^  with  attendant  disorders  of 
nutrition,  as  tlie  commonest  among  diseases  of  tlie  stomach  and 
as  quite  distinct  from  the  former.  It  may  easily  be  perceived, 
from  Boerhave's  description  of  ''  itijlammailo  verdrieuli^' 
(Aphorism,  §951),  and  the  commentary  on  it  by  Van  Swieten, 
thai  at  that  time  only  the  severest  forms  of  gastritisj  and  in  par- 
titular  those  induced  by  toxic  influences,  were  classed  as  inflam- 
matiuns  of  the  stomach, 

Boerbave,  however,  had  already  ohser\'(*d  very  correctly 
Ikt  the  stomach  may  be  the  seat  of  iuHammation  jiist  as  any 
oilier  organ,  and  that  the  exaeerbations  of  paui  in  the  gastric 
region  ohserted  under  these  circumstances  are  due  to  the  higes- 
im  of  food. 

The  most  notable  advance  in  generalizing  the  theory  of  inflam- 
mation of  the  stomach  was  made  at  tlie  beginning  of  the  present 
centmy  by  Broussais,  who,  with  the  revolutionary  originality 
peculiar  to  liimself,  designated  *^gastro-enteritis''  as  the  basis 
of  tbe  most  various  diseaseSj  and  gave  immoderate  extension  to 
its  influence  throughout  all  pathology. 

^Uthough  subsequently  gastritis  came  to  be  limited  within 
nwower  bounds,  it  has  still  remained  one  of  tlie  commonest 
diseases,  its  literature  being  exceedingly  copious,^  particularly  if 
^orkson  ''  dyspepski"'  be  included. 

The  latter  designation,  '^d/JJicnlt  d/r/estion^^^  does  not  indi- 
cate aa  independent  disease,  but  only  a  group  of  symptoms  com- 
mon to  the  most  various  affections  of  the  stomach,  and  which 
inM  be  regarded  as  significant  of  abnormal  piocesses  of  diges- 
tion in  this  organ.  To  be  sure,  the  latter  may  exist  without 
giving  rise  to  symptoms  of  dyspepsia — capricious  appetite,  eruc- 


'  De  Medicina,  Lib.  4.   Cap.  5. 

'  Tlie  bibliography  given  above  only  Includes  tih&  more  Important  woiki  of  whicli  I 
Wt  made  ma 
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tation,  nausea,  etc.*  This,  however,  does  not  justify  the  theory 
of  a  purely  functional  dyspepsia  without  anatomico-pathological 
changes  of  the  gastric  mucous  membrane,  for  in  these  very  cases, 
as  Beaumont  (1.  c.  p.  100)  observed  in  his  patient,  before  any 
disturbance  of  the  appetite  occurred^  the  gastric  fluids  became 
'*  acrid,"  and  the  edges  of  the  fistula  eroded,  while  red,  even 
"aphthous"  (?)  patches  appeared  on  the  surface  of  the  mucous 
membrane,  together  with  other  evident  signs  of  disease  in  the 
mucosa.  I  shall,  therefore,  not  devote  a  separate  chapter  to  the 
description  of  ''  dyspepsia^'^  but  shall  allude  to  its  origin,  the 
symptoms  produced  by  it,  and  the  therapeutics  necessary  for  its 
relief,  when  speaking  of  the  different  diseases  of  the  stomach. 

Pathological  Anatomy. 

Acute  catarrh  of  the  stomach,  in  its  less  severe  forms,  leaves 
only  slight  traces  post-mortem.  The  significance  of  these  altera- 
tions should  be  interpreted  with  great  caution,  because  ana- 
tomical changes,  due  to  its  specific  contents,  take  place  in  the 
stomach  after  death,  changes  which  may  be  regarded  as  the 
result  of  self-digestion  of  the  inner  coats  of  this  organ.  In 
marked  cases  we  find  injection  and  infiltration  of  the  mu- 
cous membrane,  to  a  greater  or  less  extent,  confined,  how- 
ever, mainly  to  the  region  about  the  pylorus,  sometimes  with, 
sometimes  without  ecchymosis.  The  surface  is  covered  with 
a  tough,  somewhat  adhesive  layer  of  mucus,  occasionally  con- 
taining traces  of  blood.  These  naked-eye  appearances  are 
observed,  not  only  in  the  cadaver,  but  also  in  the  living  sub- 
ject. Beaumont,  who  had,  as  is  known,  the  opportunity  of 
observing  the  condition  of  the  surface  of  the  stomach  through 
a  fistulous  opening  in  the  case  of  the  Canadian,  St.  Martin, 
describes  its  appearance,  during  an  attack  of  catarrh,  briefly 
as  follows:    ''The  mucous  membrane    is    sometimes   red  and 


*  I  have  proved  the  correctness  of  this  proposition  by  passing  a  snitable  tnbe  into 
the  healthy  human  stomach,  from  eight  to  ten  hours  after  a  meal.  The  oigan  is 
almost  invariably  found  empty,  with  the  exception  of  certain  acid  malodoroos  oon- 
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dry,  at  others  pale  and  moist.  The  secretion  of  gastric  juice 
13  diminished,  occasionally  suppressed  entkely.  In  a  few  in- 
stances irregular  red  patches  are  observed,  from  one-half  to  one 
and  one^half  inches  in  circumference,  covered  now  and  then  with 
aphthous  crusts.'*  Beaumont  also  speaks  of  conditions  resem- 
bling the  rolling  up  of  the  mucous  membrane  into  small  folds  and 
strings,  and  of  pustules  on  the  mucosa,  appearances  which  con- 
Hiel  somewhat  with  our  present  views  as  to  the  anatomical 
changes  in  the  gastric  mucous  membiune. 

The  anatomical  changes  alluded  to  correspond  to  those  ob- 
sen'ed  in  the  mucous  membrane  of  animals  in  which  gastric 
catarrh  has  been  artificially  induced  (e.  g\^  by  alcohol),     Miero- 
«copee  investigation  of  the  mucous  membrane,  thus  inflamed,  gives 
results  which  are  of    especial   value,  because  the  tissues  are 
examined  immediately  after  the  death  of  the  animal  before  self- 
digestion  can  take  place.     In  such  examinations  Ebstein  found 
mchauffe  in  the  lining  cells^  idTiHb  the  principal  cells  skoiced 
pmisient  cloudiness^  more  marked  granulation  and  shrinking, 
and  oecasionaUg  complete  fatty  degeneration.     These  last  alter- 
ations, as  well  as  the  long  resistance  to  change  (ffler  continued 
initiition^  are  thought  to  be  pathognomonic   of  inflammation, 
as  distinguished  from  the  alterations  which  take  place  in  the 
epitkelial   cells  during  digestion,   and  are,    in    other  respects, 
"iss^jDtially  the  same  as  in  intlamiiiation. 

Etiology, 

We  have  accustomed  ourselves,  in  part  through  reaction  from 
the  teachings  of  Broussais,  in  part  under  the  influence  of  the 
prevailing  theories  of  pathological  anatomy,  to  place  transitory 
dyspepsia  in  the  category  of  gastric  catarrh,  and  to  h)ok  with- 
"♦nt  further  thought  upon  influences  which  give  rise  to  dyspepsia 
Sis  causes  of  gastritis.  If  I  conform  to  this  custom  in  tlie  follow- 
ing pages,  it  is  bec^ause  I  regard  it,  for  the  reasons  given  above, 
^  lor  the  time  being,  correct,  I  am  M^ell  aware,  however^  that 
t'Xact  anatomico-pathological,  that  is,  experimental,  proof  of  the 
niutnal  relations  existing  between  the  digestive  changes  about 
to  be  described  and  the  Inflammatory  alterations  in  the  gastric 
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mucous  membrane  has  yet  to  be  given.  Simple  acute  gastric 
catarrli  is  a  disease  which  terminates  so  rapidly  in  recovery  that 
the  difficulty  of  obtaining  a  demonstration  of  this  kind  mast  be 
evident.  On  the  other  hand,  reasoning  by  analogy,  we  may 
conclude,  from  what  is  observed  as  the  result  of  direct  irritation 
of  other  mucous  membranes,  that  the  hurtful  influences,  to  be 
mentioned  further  on,  result  not  only  in  impairment  of  the 
gastric  digestion,  but  also,  certainly  in  most  cases,  in  altera- 
tions in  the  structure  of  the  walls  of  the  stomach  that  can  be 
demonstrated  anatomically.  It  is  obvious  that  iiTitants  acting 
directly  and  energetically  upon  the  gastric  mucous  membrane  will 
excite  inflammation  in  it,  as  they  do  in  other  mucous  membranes 
under  similar  circumstances.  Very  hot  or  cold  food,  alcohol, 
spices,  certain  medicines,  when  their  use  is  continued  too 
long,  and  decaying  food  must  be  regarded  as  such.  Similarly 
many  of  those  kinds  of  food  which  are  called  diflicult  of 
digestion  act  as  direct  irritants  upon  the  gastric  mucous  mem- 
brane by  reason  of  their  coarse  texture.  The  more  sensitive 
and  irritable  the  inner  surface  of  the  stomach  with  which  these 
irritants  come  into  contact,  the  more  apt  is  such  action 
to  take  place.  Thus,  in  young  children,  we  often  observe 
sliglit  errors  in  diet  give  rise  to  gastritis,  and  among  adults, 
thosc^  are  most  subject  to  gastric  catarrli  who  are  usually  very 
careful  in  tlieir  choice  of  food,  and  have  thus  as  it  were  weak- 
ened the  gastric  mucous  membrane.  With  such  persons  a  tri- 
fling indiscretion  in  eating  or  drinking,  in  which  others  might 
indulge  without  risk,  may  be  sufficient  to  induce  a  decided  gas- 
tritis. In  this  respect  the  infantile  stomach  is  especially  sensi- 
tive ;  it  is  known  that  the  mother's  milk  alone,  or  at  best  those 
substitutes  which  resemble  it  most  closely  in  composition,  are 
assimilated  by  the  child  without  disturbing  the  digestion  and 
givini::  rise  to  gastric  catarrh.  Any  change  in  this  nourishment 
is  usnall>'  felt  unfavorably  at  onc(\  It  is  known,  further, 
that  even  the  natural  nourishment  acts  unfavorably  upon  the 
child  if  too  much  is  taken  at  a  tiin(\  and  that  the  infantile 
organism  is  usually  guarded  against  the  bad  effects  of  over- 
feeding only  by  the  facility  with  which  the  excess  of  food  is 
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A  second  cause  (^  gastric  infiammaiion  is  the  too  long  re- 
tention of  ingesta  in  the  stomach.     When  excitation  of  the  gas- 
tric mucous  membrane,  caused  by  the  preyence  of  food  in  tins 
organ,  is  continued  too  long,  a  permanent  irritation  is  the  result, 
and  gives  rise  to  inUainmation,     The  expulsion  of  the  contents 
of  the  stomach  is  most  probably  brought  about  under  noi-mal  cir- 
cumstances by  means  of  the  collection  of  acid  which  takes  place 
towards  the  eml  of  digestion,  and  excites  by  retlex  action  the 
more  violent  mui^cular  movements  necessary  thereto.    Circum- 
stances,  therefore,  which  diminisli  the  production  of  acid  or  pre- 
vent stronger  contractions  of  the  stomaclij  result  in  the  retention 
of  food  in  the  organ,  and  consequently,  indirectly,  in  gastritis. 

We  may  take  for  granted  a  decrease  in  the  production  of 
fjadhe  fuice  in  all  those  cases  where  anfemia  exists,     Tliis  view 
iscoulirmed  both  by  tlie  clinical  fact  that  anmmie  persons,  or 
iJme  loho  are  iadly  nourished^  and  particularly  small  and  deli- 
cdt  (ikiidren^  are  the  ones  who  contract  gastric  catarrh  most 
easily,  and  also  by  experiment  ;  for  Manasst5in  ^  showed  by  his 
physiological   researches,   carri^^d   out  under   the   din^etion    of 
Hoppe,  that  ''in  dogs,  in  which  acute  auicinia  has  bei^n  indnced 
by  ble+?ding,  the  normal   relation   betwt.*pn  acid  and  pepsin  is 
altered,  and  that,  other  things  being  equal,  the  addition  oi  acid 
totlip  rrastric  juice  in  these  animals  has  a  greater  intluence  than 
ifilifyhhy  ones."     Manassein  has  also  sliown  a  similar  relative 
liit'kof  acid  in  animals  suffering  from  fever.     Tht*  long  acknowl- 
rfg^t^l  fact,  that  j^ersons   under  the  infuence  of  feter  show  a 
F^utiar    tendency   to    gastric   catarrh,    may    tin *re fore  l)e   ex- 
plained most  naturally  by  this  lack  of  acid.     If  we  consider, 
ftrthtr,  the  observation  of  this  author,  tlitit  digestive  mixtures 
made  witli  the  gastric  jnice  of  feverisli  animals  quickly  ])utr<'fy 
if  Jtot  mixi^d  witli  acid,  and  if  we  remember  that  food  wliich  has 
become  putrid  outside  tlie  organism  is  capa1)le  of  exciting  gas- 
^tis  when   introduced  into  the  stomach,  we  shall  havn  addi- 
tional reason  to  regard  the  lack  of  acid  in  the  gasfric  juict^  as  a 
primary  cause  of  catarrli  of  the  stomach.     In  many  of  the  al>ove 
cases  the  occurrence  of  inflammation  of  the  mucous  membrane 

*  Vircliow'«  ArcbJv.  LV,  pp,  451-453,  and  CentralbU  f,  med.  Wksen   1871    p.  853. 
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may  be  furthered  by  tlie  diminution  of  the  salivaiy  secretioo. 
The  presence  of  saliv  a  iii  the  stomach,  as  was  remarked  in  treat- 
ing of  the  i)hysioh>gy  of  digestion,  must  be  regarili^  as  favor* 
ing  the  fornuition  of  gastric  juice.  Finally,  in  most  of  the  con* 
ditions  alluded  to,  besides  the  lack  of  acid,  there  is  another  fac- 
tor to  be  talien  into  consideratiun— ^fj^aAvM^*  of  the  muscular 
structure  of*  the  stomachy  which  delays  the  evacuation  of  its  con- 
tents. 

The  disturbing  effect  of  this  latter  condition,  involving  aa 
it  does  delicient  energy  in  the  movements  of  the  stom- 
aebj  and  consequently  incomplete  expulsion  of  the  chyme, 
must  be  evident ;  and  in  it  is  found  the  simplest  explanation  of 
the  dispn.sitian  to  gastric  catarrh  observ^ed  in  old  persons, 
in  certain  cases  of  Briglu's  disease,  and  in  affections  of  ilie 
heart  and  lungt^.  In  these  cases,  apart  from  the  alteration  in 
the  c(mditit)n  of  tlie  gastric  vessels  (vid.  Chronic  Gastric  Catarrh), 
a  sliglit  serous  iuliltration  of  tlie  muscular  structui*e  of  the 
stomach  takes  place,  accompanied  by  impairment  of  its  fonc- 
tioris. 

Ordinarily  tht^  persistence  of  the  causes  of  catarrh  of  the  stom- 
ach just  refrrri^d  to  is  apt  to  give  rise  to  the  chronie  form  of  gas* 
tritis  ;  and  yet,  in  the  earlier  stages  of  these  pathok>gical  condi- 
tions this  etiological  iutluence  may  further  the  occurrence  of 
actite  gastritis  by  iiulucing  a  uiorbid  sensitiveness  to  slight  irrita- 
tions which  would  nut  affect  the  health}^  stomach  unfavorably. 
Finally,  in  the  severer  forms  of  gastritis,  inthunmatory  infiltration 
of  the  walls  of  the  stomach  by  the  fluid  constituents  of  the  blood» 
leading  to  a  diminution  of  their  vigor,  is  to  be  supposed.  Tim 
wouhl  seem  to  explain  the  circumstance  so  frequently  €jbserved, 
that  in  acute  gastric  catarrh  the  food  often  remains  undigested  in 
the  stomach  for  half  a  day  or  longer. 

While  the  causes  of  acute  gasti'ic  catarrh  referred  to  thus  far 
are  connected  witli  modilicuti*His  in  the  character  of  tlie  ingesta 
aud  in  tlie  transformations  which  they  undergo,  this  is  not  tlie 
case  with  tlicjse  generally  known  sources  of  the  disease  about  to 
be  meutifjued.  For  reasons,  as  3'et  not  clearly  understood,  many 
individuals  are  peculiarly'  jjrone  to  at  tacks  of  acute  gastric  catarrh 
after  **  catching  cold/'  at  certain  periods  of  the  year,  especially  ii^ 
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midsummer  or  during  the  prevalence  of  an  epidemic  of  influenza. 
As  regards  any  connection  between  erysipelas  and  gastritiSj  specu- 
lation is  unnecessary.  The  latter  was  formerly  supposed  to  be  a 
complication  of  erysipelas,  because  a  thickly-coated  tongue,  per- 
verted taste,  oppression  in  the  region  of  the  stomach,  and  v^omit- 
ing  are  oiten  associated  with  its  appearance.  The  interdepend- 
ence of  the  two  affections  need  not  be  discussed  until  a  series  of 
post-mortem  examinations  shall  have  demonstrated  that  catarrh 
of  the  stomach  is  more  frequently  found  in  erysipelas  than  in 
other  diseases  terminating  fatally  after  high  fever. 


Symptomatology. 

The  most  constant  sign  of  gastritis,  compared  with  which  the 
various  other  symptoms  are  secondary ,  is  initial  Ion  of  the  appe- 
lile.  This  is  usually  wanting,  or  ojily  to  be  moused  by  piquant^ 
salt,  or  sour  food,  while  an  attempt  to  partake  of  the  usual  diet 
provokes  disgust  or  nausea,  the  latter  sensation  being  awakened 
in  many  patients  at  the  mere  sight  of  animal  food.  If  the  nausea 
goes  OB  to  TomUingy  masses  of  mucus  and  food  which  may  have 
been  taken  before,  or  even  subsequent  to,  the  onset  of  the  attack, 
are  n^jecti'd  in  a  more  or  less  altered  condition.  Tlie  matters 
Tomited  are  occasionally  mixed  with  bih%  which  must  be  regai'ded 
as  an  unfavomble  complication,  because  this  abnormal  element 
in  the  contents  of  the  stomach  disturbs  digestion  still  more.  I 
mnot,  however,  regard  as  dangerous  the  occasional  admixture 
of  streaks  of  blood,  which  may  at  first  sight  arouse  apprehension* 
In  an  extensive  experience,  gained  l>y  the  use  of  the  stoma^'h- 
pnnip,  I  have  learned  how  entirely  immaterial  this  occurrence  is, 
Iiaving  found  it  in  entirely  healthy  as  well  as  in  dispasrd  stomachs. 

The  fact  that  ike  inge^ia  may  remit  in  an  abnormally  long 
finit  in  the  diseased  stomach  is  beyond  a  doulit,  and  was  con- 
finned  especially  by  Beaumont's'  interesting  investigations,  in 
^liich  it  was  found  that  in  feverish  conditions,  overloading  of  the 
stomach,  etc,  the  food  remained  undigested  in  th*?  jiatient'sstom- 
*cli  for  forty-eight  hours  and  more.      The  principal  cause  of  tliis 

'BeaamonCa  Expenmeuts  and  ObserTatio]i&  oil  tlio  Gastric  Juice.  1S3S.  p-  t)0. 
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is  to  be  found  in  the  imperfect  gaBtric  muscular  movements 
alludiHl  to,  and  a  secondary  cause  in  the  fact  observed  at  the  same 
time,  namely,  that  the  gastric  juice  was  no  longer  secreted.  In 
consequence,  the  food  is  not  digested  normally,  but  rather  /ar- 
ments^  gas  and  acid  being  formed  in  the  stomach,  occurrences 
which  play  an  important  part  in  connection  with  clironic  catiutli 
of  this  organ,  and  which  must  be  spoken  of  in  greater  detail 
under  that  head. 

Together  with  the  functional  aberrations  in  the  stomach  itself^ 
certain  changes  ovcur  in  the  action  of  the  ad/oininff  portions  of 
the  diffesliGC  tract,  both  abom  and  bdoio.  The  former  are  shown 
by  heart-burn^  increase  of  tlie  salivary  secretion,  perversion  of 
taste,  thirst,  coating  of  the  tongue,  and  foul  hreath.  It  the 
catarrh  of  the  stomach  extt^ndis  downwards,  ieterus,  couMipation, 
or  diarrhwaj  with  colic  and  the  passage  of  offensive  flatus,  are 
observed. 

Gastric  catarrh  exercises  a  very  decided  influence  npnn  tin* 
general  nervoU'9  si/ste/iK  A  feeling  of  geni^ral  malaise,  bodily 
and  mental  depression,  and  severe  frontal  headache,  are  the  usual 
accompanimmits  of  acute  gastritis,  as  most  persons  know  from 
their  own  experience. 

Senator,  rtfnmng  to  a  rase  of  acute  catan-h  of  the  stomach,  in  wliich  on  the 
getond  iJay  fructatitins,  smelling  of  sulijlmretted-liytlmgrn^  ilizziness,  coUapsc,  aod 
frequent  pulsie  wlto  observed^  antl  Hul[>ljvuctted  hydmgrn  w^is  found  in  tlie  uriue, 
guggests  that  as  in  thi:4,  so  in  otbcr  cai«(*s,  the  nervous  symptoms,  so  generally  associ- 
ated Tvitli  ahdaniiual  afTections,  may  be  excited  by  the  flb&or[,tion  of  poisoaous 
subistances  formed  ivitbia  llic  alimentary  caual. 

Tn  addition,  a  dull,  usually  inf^ignificant  pain  in  tlie  epigastric 
n-gion  is  generally  ]>resent,  toj^ether  with  a  feeling  of  weight  and 
fulness  in  the  abdomen. 

In  most  cases  of  catarrh  of  tlie  stomach  the  hodih/  temperafurf 
may  ho.  regarded  as  increased,  though  the  exact  amonnt  of  fever 
has  only  rarely  been  determined  l\y  dinM:'t  measurement.  The 
chilly  sensations,  alternating  with  transient  feverishness,  tlie 
marked  gcnenil  niiilaise,  the  hot  head,  the  acceleration  of  the 
pulse,  show  unaiistakably  tlie  existence  of  a  febrile  reaction, 
which  may  also  be  demonstrated  by  t!ie  thermometer. 
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Herpetic  vesicles  upon  the  lips,  high-colored  mine,  with  an 
abundant  deposit,  usually  of  the  urates,  appear  in  the  course  of 
the  affection,  and  complete  the  picture,  generally  a  very  character- 
istic one,  of  acute  gastritis. 

In  by  far  the  greater  number  of  cases  the  course  of  the  affec- 
tion is  short  and  favorable.  In  some  instances,  though  rarely, 
tlie  febrile  catarrh  of  the  stomach  is  prolonged  in  its  course  and 
the  feverisli  symptoms,  together  with  the  secondary  nervous  ones, 
become  prominent ;  such  cases  have  been  separately  classihed 
under  the  name  of  gastric  fe^er.  This  may  render  the  diagnosis 
more  diificult. 

It  frequently  happens  that  wlien  the  stomach  has  once  been 

aSected  relapses  occur,  and  thus  the  inflammatory  (Condition  may 

become  chronic,  or  the  fever  disapfjears  and  tlie  disturbance  of 

digestion  persists.     Simple,  uncomplicated  gastric  catarrh  necer 

terminates  fataUy, 
Quite  different  are  the  course  and  termination  of  those  forms  of 
[    aem«  catarrh  of  the  stomach  and  intestines  which  I  shall  describe 

under  separate  heads,  in  part  as  variations  cjf  acute  gastiitis,  in 

part  as  especial  affecticms  involving  the  stumach  and  intestines 

ioiitly— namely,  cholera  morbus  and  cholera  infantum. 

Diagnosis. 

Uncomplicated  gastric  catarrh  can  not  usually  be  mistaken 
for  any  other  disease ;  the  diagnosis  becomes  uncertain  only 
when  there  is  decided  fever  with  marked  gt^n^ral  disturbance  of 
the  system,  when  in  fact  the  case  is  one  of  '^  gastric  ferer^'"'  a 
term  however  better  laid  aside  entirely.  In  such  cases  the  ques- 
tion may  arise  whether  the  symptoms  point  to  gastritis  or  to 
typhoid  fe^er.  It  was  in  fact  formi'riy  held  that  the  latter  affec- 
tion might  be  derived  from  the  furni^r  ;  tliat  gastric  frver  might 
n  on  to  ''nervous"  fever.  At  the  present  time  the  differentia- 
*n  of  these  essentially  distinct  morbid  processes  may  be  accom- 
ished  more  certainly  than  in  times  past,  since  wi>  possess  in  tlie 
emiometer  a  means  of  recognizing  typhoid  fnver  by  its  charac- 
teristic range  of  temperature*  This  aid  to  diagnosis  can  liowever 
only  be  made  use  of  in  fully  developed  typhoid,  for  in  the  lighter 


142     LEUBE.— DISEASES  OF  THE  STOMACH  AND  INTESTINES. 

cases  of  this  aflfection,  the  very  ones  which  are  to  be  discriminated 
from  gastritis,  the  range  of  temperature  varies  decidedly,  as 
Juergensen  *  has  recently  shown,  from  that  presented  by  average 
cases.  In  cases,  therefore,  where  the  regular  step-like  rise  in 
temperature  in  the  initial  stage,  or  the  slight  remissions  of  the 
fastigium  of  typhoid  fever  are  absent,  the  diagnosis  must  be  con- 
firmed by  other  symptoms.  Among  these  the  chief  is,  that 
enlargement  of  the  spleen  which  is  observ^able,  even  in  light  cases 
of  typhoid,  at  an  early  period,  and  is  very  mrely  absent.  Tlie 
history  also,  which,  in  gastric  catarrh,  reveals  some  apprecia- 
ble exciting  cause  of  the  affection,  in  typhoid  fever  points  to 
infection,  or  at  least  to  the  simultaneous  presence  of  other 
typhoid  cases  in  the  neighborhood  of  the  patient.  Furthermore, 
the  appearance  of  herpetic  vesicles  is  in  favor  of  gastric  catarrh, 
since  these  are  quite  common  in  this  affection,  while  they  occur 
only  in  a  small  percentage  of  typhoid  cases.  In  many  instances 
bronchitis  and  the  appearance  of  roseola,  which  in  light  cases  of 
typhoid  may  make  its  appearance  even  as  early  as  the  second 
day,  will  afford  the  assurance  that  typhoid  and  not  acute  gastritis 
is  present. 

In  the  early  stage  of  malarial  fever  the  symptoms  may  be  so 
undeveloped  and  may  seem  so  much  like  those  of  'Agastric 
fever,"  that  the  discrimination  of  the  two  diseases  will  be  almost 
impossible.  Griesinger  supposes,  on  this  account,  that  many 
cases  of  intermittent,  which  recede  without  the  completion  of  a 
typical  paroxysm,  are  called  gastric  fever.  Since,  however,  the 
spleen  may  already  be  somewhat  swollen  and  painful,  even  in 
this  equivocal  period  of  intermittent,  a  careful  examination  of 
this  organ,  together  with  an  attentive  study  of  the  patient's 
history,  must  be  relied  upon  for  establishing  the  differential 
diagnosis. 

During  the  prodromal  stage  the  other  infectious  diseases 
may,  like  intermittent,  run  a  course  closely  resembling  that  of 
acute  gastritis  ;  but  the  speedy  appearance  of  their  characteristic 
symptoms,  the  eruption  of  the  exanthem,  etc.,  will  not  leave  the 
diagnosis  long  doubtful.     Erysipelas,  in  particular,  previous  to 

'  Volkmann'a  Sammlung  klin.  Vortriige.  No.  61. 
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till*  appf'urance  of  the  reddening  of  the  skin,  resembles  gastric 
catarrh  closely. 

pTognosis, 

As  already  stated,  ixncomplicated  catarrh  of  the  stomach 
never  ends  fatally.  The  prognosis  of  the  affection  is  in  fact 
always /a roraSfe,  so  long  as  it  rnns  an  acute  course.  It  is  less 
so  when  the  disease  becomes  chronic,  or  when  the  individual 
attacked  is  already  debilitated  or  greatly  advanced  in  y(*ars. 
The  forms  which  liave  yet  to  be  described  as  varieties  of  gastritis 
have,  however,  a  decidedly  less  favorable  prognosis,  as  will 
appear  when  we  come  to  examine  them  individually. 

TrealmenL 

In  most  cases  of  acute  catarrh  of  the  stomach  a  regulated 

diet  suffices  to  keep  the  digestive  disturbance  within  bounds. 

When  the  case  is  of  a  more  serious  nature,  it  is  decidedly  ad- 

risable  to  suspend  the  action  of  the  stomach  entirely  for  awhile, 

causing  the  patient  to  fast  several  days  or  to  receive  nourishment 

by  the  rectum.     If  the  case  does  not  absolutely  require  this 

procedure,  wliich  is  never  pleasant  for  the  patient,  a  bland, 

easily  digestible  diet  may  be  prescribed,  such  as  barley  water,  a 

cmiple  of  soft  boiled  eggs,  beef  tea  (see  Ulcer  of  the  Stomach,  p. 

2*^),  and  the  like.     If  this  does  not  suffice,  as  in  the  severer 

cases  of  gastritis,  treatment  must  be  directed  chiefly  against  the 

^cUinff  cause. 

Tins  requires,  in  the  first  place,  the  removal  of  any  portions 
of  food  improperly  retained   in    the   stomach,   whi(*h  havti  fer- 
uimted,  and  whose  presence  keeps  up  irritation  of  tln^  gastric 
mucous  niembmne*    This  may  be  effected  by  emesis  or  catharsis. 
Tte  latter  maybe  brought  about  by  various  agents— Carlsbad 
^,  rhubarb,  or  calcined  magnesia,  tlie  latter  being  preferable, 
account  of  its  neutralizing  effect  upon  the  abnormal  quantity 
icid  in  the  stomach.     These  and  similar  methods  hnve,  how- 
*%  this  disadvantage,  that  the  undigested  fermenting  masses 
vp  to  pass  tlirough   the  entire  intestine  befon^  they  are  re- 
moved, and  may  irritate  its  mucous  membrane  also.     On  this 
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account  the  better  method  would  seem  to  be  to  remove  the 
contents  of  the  stomacli  by  emesis.     This  may  be  accomplislied 
by  various  emetics  or  by  the  use  of  the  stomaoh  pump.     Among 
emetics,  apomorphia,  in  doses  of  from  a  twelfth  to  a  sixth  of  a 
grain,  is  to  be  preferred,  because  it  may  be  used  hypodermically, 
and  also  because  it  does  not  appear  to  exercise  any  injurious 
effect  upon  tlie  mucous  membrane  of  the  stomachj  while,  on  the 
other  hand,  tartar  emetic,  the  chief  of  the  emetics  usually  taken 
by  the  moutli,   lias  recently  been  shown  by  Hermann  and  Ms 
pupils*  to  act  by  directly  affecting  t!ie  walls  of  the  stomach,  even 
when  administered  by  injectitni  into  the  veins.     Since  we  also 
know  that   tartar  emetic  excites  inflammation  of  the  mucous 
membmneof  the  intestinal  tracts  the  danger  wliich  lies  in  the  use 
of  this  drug  in  ^^astrilis  is  evident.     But,  even  aside  from  the 
local  effect  of  the  remedy,  the  introduction  of  an  emetic  into  the 
intlamed  stomach  is  to  be  avoided,  because  during  tlie  act  of 
vomitiuf^  the  affected  oi^gan  is  compressed,  and  muscular  move- 
ments, although  slight  ones,  are  excited  in  it.     For  this  reason, 
the  use  of  tlie  stoinucli  pum])  is  in  every  way  preferable  to  the 
admini  stmt  ion  of  (luetics,      Ftirtlu^r  on,  when  considering  the 
therapeutics  of  enlargement  of  the  stomach,  where  the  use  of  the 
pump  ])lnys  so  prominent  a  part,  reference  will  be  made  more 
particularly  to  the  various  methods  of  chvinsing  or  emptying  the 
stomach,  and  I  sliall  now  only  rtMuark  that   in   acute  gastric 
catarrh,  where  the  indication  is  for  the  removal  of  the  masses  ol 
food  n^maining  in  tlie  stomach,  their  simple  evacuation  is  not 
sufficient  ;  the  stomach  pump  alone  fulfils  the  reiiuirements  in 
these  cases.      When   the  contents  of  the   stomach  have  beeH^ 
emptied  hy  the  ]umii),  the  mucous  membrane  of  the  organ  may" 
be  advantageously  cleansed  by  the  introduction  of  a  solution  oC 
soda  (one  or  two  teaspoon fuls  to  a  quart  of  water)  or  a  nata- 
ral  mineral  water,  such  as  Vichy  or  Ems  water.     This  procedure^ 
is  intended  in  part  to  neutralize  the  remaining  acid  by  means  of 
the  carbonate  of  soda,   and  in  part  to   further   the  process  of 
digestion  by  means  of  the  chloride  of  sodium  contained  in  the^e 
waters. 

»  Pflil^er's  Arohiv.  1873.  p.  280*    Hermatm^a  Toxikologie.  1874.  p.  222, 
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After  the  stomach  has  thus  been  emptied  of  its  irritating  con- 
tents, the  patient  should  be  recommended  to  exercise  for  a  time 
considerable  caution  in  the  matter  of  eating  and  drinking.  This 
is  most  easily  followed  out  by  carefully  adhering  to  the  light 
diet  above  mentioned.  In  the  case  of  anaemic  or  convalescent 
patients,  the  use  of  dilute  hydrochloric  acid  is  indicated  in  doses 
of  from  six  to  eight  drops  in  a  wine-glass  of  water,  to  be  taken 
two  hours  after  meals.  It  is  just  in  this  class  of  patients  that 
lack  of  acid  is  a  principal  cause  of  acute  gastritis,  and  a  relapse 
of  the  disease  may  occur  in  consequence  of  the  mucous  mem- 
brane of  the  stomach,  rendered  sensitive  by  inliammation,  being 
aflfected  by  the  defective  quality  of  the  gastric  juice. 

In  the  case  of  gastric  catarrh,  brought  on  by  catching  cold, 
experience  indicates  diaphoresis  as  the  proper  treatment. 
Sweating  may  be  most  effectually  brought  about  by  hot  baths 
(108°  F.)  with  subsequent  packing  in  a  large  blanket,  in  which 
the  patient  must  remain  for  one  or  two  hours.  Nothing  more  is 
gained  by  tliis  procedure  than  an  energetic  diversion  of  the  blood 
from  the  internal  organs,  and  in  particular  from  the  stomach  to 
the  skin,  the  blood-vessels  of  which  seem  to  be  dilated  to  their 
fullest  extent.  We  must  not,  however,  though  this  is  com- 
monly done,  look  upon  diaphoresis  as  a  remedy,  the  employ- 
ment of  which  after  catching  cold  is  required  by  the  causal  in- 
dication. Diaphoresis  is  useful  in  gastritis  resulting  from  the 
impression  of  cold  only  because  the  affection  is  here  due,  not  as 
usual  to  the  harmful  effect  of  ingesta,  but  to  sudden  cooling  of 
the  blood  (Rosenthal)  and  collateral  hypera^mia  of  the  walls 
of  the  stomach.  To  those  who  subscribe  to  this  opinion  it 
is  hardly  necessary  to  add,  that  after  diaphoresis  the  tempera- 
ture of  the  patient's  surface  must  be  reduced  very  gradually. 

Should  particular  symptoms  be  especially  prominent,  the 
use  of  specific  and  appropriate  remedies  may  b(^  Jiecc^ssary  in  ad- 
dition to  those  already  mentioned.  Thus,  excessive  vomiting  or 
severe  pain  in  the  epigastrium  calls  for  pellets  of  ice  or  the  ex- 
ternal application  of  ice-bladders,  the  exhibition  of  narcotics 
(for  instance,  a  grain  and  a  half  of  sulphate  of  morphia  in  five 
drachms  of  cherry -laurel  water  :  dose  from  fifteen  to  twenty 
drops),  and  also  the  use  of  mustard  plasters  upon  the  epigas- 
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triuin.  Annoying  acid  eructation  and  heart-bum  may  render 
the  administration  of  magnesia  or  some  other  antacid  necessary. 
It  must  not  be  forgotten,  however,  that  too  large  quantities  of 
tliese  remedies  may  produce  alkalescence  or  at  least  neutrali- 
zation of  tlie  gastric  contents,  and  thereby  only  promote  fermen- 
tation. Among  the  various  antacids  the  carbonates  of  the 
alkalies,  particularly  the  bicarbonate  of  soda,  are  to  be  preferred, 
because  their  carbonic  acid,  set  free  by  the  acids  contained  in 
the  stomacli,  carries  with  it  in  its  escape  by  eructation  the  vari- 
ous gases  collected  there,  and  thus  prevents  too  great  distention 
of  the  viscus  or  the  absorption  of  deleterious  gases,  especially 
sulphuretted  hydrogen.  The  relief  which  in  certain  cases  pa- 
tients experience,  after  the  eructation  which  follows  the  ingestion 
of  tliese  salts,  is  thus  explained. 


Sporadic  Cholera,  Cholera  Morbus  (Cholera  Infantum,  Gastro- 
enteritis Infantum). 

Certain  forms  of  acute  gastric  catarrh  with  simultaneous  in- 
flammation of  the  intestine  run  a  very  peculiar  course.  The 
s(nerity  of  the  accompanying  symptoms,  at  times  apparently 
thivntening  life,  resemble  so  closely  those  observed  in  Asiatic 
cholera  tliat  it  is  impossible  to  distinguish  one  disease  from  the 
oth^M',  unl(\"^s  regard  is  had  to  the  absence  or  prevalence  of  epi- 
demic cholera  at  the  time. 

Suddtiily,  or  after  faintness,  nausea,  and  diarrhoea  have 
existed  for  a  longer  or  shorter  time,  the  individual  is  attacked, 
usually  in  the  night,  by  a  feeling  of  anxiety,  o])pression  in  the 
ei^iirastiium,  and  ])ersist(*nt  vomiting,  at  iirst  of  food  recently 
tak«Mi.  latiM-  of  wati»iy,  yellowish  matter.  At  the  same  time  there 
is  continuous  dianluea.  out?  watery,  slimy  stool  is  sueeetHled  by 
anoiln'i-.  ihc  ])assau*<'s  in  rart^  castas  assuminsi' even  the  well-known 
i-iee-water  a]>])ear:nu'e.  The  eliolei-aie  ]n('rui-t^  is  eoni)>lete(l  by 
insatiable  thirst.  iIk^  small  ]uils(\  hollowiiess  of  tln^  ]>ale  or  livid 
(•ounten;nt('t\  loss  <)['  the  voiee.  eramjis  in  the  calves  of  the  legs, 
ice-cold  skin,  and  unmistakable  ireinMal  collaj^se. 

It  is  not  long  before  the  qm^stion  is  settled  as  to  the  favorable 
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or  TinfaYonible  terniination  of  the  case.  The  latter  result  occurs, 
as  experience  sliows,  most  frequently  among  children  and  old 
people.  Patients  in  the  prime  of  life  occasionally  succumb, 
however,  especially  if  the  coni^titntian  has  been  previously  un- 
dermin«*d  by  enfeebling  intlueuces.  For  instance,  some  years 
ago,  at  a  time  when  epidemic  cholera  was  not  prevalent,  I 
remember  to  have  observed  a  French  prisoner  of  w*ar  succumb 
rapidly  under  an  attack  of  simple  sporadic  cholera.  In  such 
cases  the  vomiting  and  diarrhcea  cease,  meteorisni  appears  with 
weak  retching,  reptilian  coldness  of  the  extremities,  cyanosis, 
pulselessness,  and  finally  arrest  of  the  heart.  Sliouhl  the 
attack  take  a  favorable  turn,  as  it  generally  does,  tlie  threaten- 
ing sjinptoms  shortly  abate.  The  vomiling  ceases,  the  diar- 
rhcBic  stools  become  infrequent,  the  yjulse  fuller,  the  skin 
warmer,  sleep  supeiTenes,  and  t!ie  patient  is  convalescent  Yet 
for  some  days  after  the  attack,  irritability  of  the  stomach,  pain 
in  the  epigastrium,  and  slight  diarrhoea  persist. 

The  severer  forms  of  acute  gastric  catarrh,  usually  accom- 
panied by  catarrli  of  tht^  intt^^tine  as  well,  occur  more  frequently 
among  vhildrcii  than  among  adults.     Thry  display  an  aspect 
siinilar   to  that  just  depicted.      As  a  result  of   the  constantly 
repeated  vomiting,  and  the   fri^quent,  thin,  wat^^ry,   frothy  or 
slimy,  soor-smelling  evacuations,  the  child  wcak^ii^,  tlie  fonta- 
tunclle   sinks,  severe   tliirst  is   unmistakably   exiiressed   in  fhe 
features,  the  urine  is  scanty,  the  movements  are  at  first  restless, 
the  cries  weak,  the  skin  ilabb}-,  tlie  extremities  cool,  while  the 
body  is  often  burning  hot  to  the  toucli ;  thi*  abdonu^n  is  tender 
01  pressure,  sometimes  retracted,  sometimes  jirotubrrunt. 

Amid  these  symptoms  collapye  may  suddenly  suiH^rvrnf^:  tlie 
cliild  lies  exhausted,  wit!i  lialf-closed  surik^-n  eyes,  failing  pulse, 
tliegkin  covered  with  clanuuy  sweat,  somen mes  in  quiet  sopor, 
occasionally  in  convulsions  and  dyspncpa;  or,  with  the  dm'elop- 
iJif^iit  of  localized  prieunumias  frnm  the  entraoce  of  foreign 
Mies  into  the  bronchi,  tlie  shoeking  scene  teniiiuates  rapidly, 
Frtiaps  even  in  a  few  liours,  in  death.  In  favorabh:*  cases  the 
"disease  assumes  a  more  chronic  and  less  grave  clmracter,  or 
<^Eteix  after  a  short  time  enti-rs  distinctly  into  Wu)  t^onvaleseeiit 
stage,  which,  however,  may  easily  be  disturbed  by  rela])ses. 
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Whatever  may  be  the  cause  of  these  severe  forms  of  the 
disease,  it  must  be  admitted  that  they  are  peculiarly  frequent, 
and  maJce  their  appearance  usually  as  little  epidemics  during 
midsummer  and  early  autumn.  Certain  general  influences  also 
are  prevalent  at  this  period,  wliich  favor  the  production  of 
diseases  of  the  stomach  and  intestines.  Precisely  what  these 
are  it  is,  unfortunately,  in  the  present  state  of  our  knowledge, 
impossible  to  say. 

The  opportunity  offered  at  these  seasons  for  indulgence  in  unripe  fruit  is  usuaUy 
looked  upon  as  a  circumstance  connected  with  the  outbreak  of  the  disease.  We 
cannot,  however,  attach  much  importance  to  it,  for  diarrlioeas  begin  early  in  the 
summer  before  fruit-eating  has  commenced,  and  moreover  young  children  are  most 
easily  affected  by  cholera  morbus. 

That  view  which  regards  the  rapid  decay  and  putrefaction  of  food,  particularly 
of  that  used  by  infants,  which  occur  at  this  season,  as  one  of  the  chief  causes  of 
severe  gastric  and  intestinal  catarrh,  appears  to  be  better  supported.  For,  aside 
from  those  infantile  diarrhoeas  which  are  often  clearly  the  result  of  the  use  of  sour 
milk,  etc.,  cases  have  been  known  in  which  the  eating  of  spoiled  meat  has  undoubt- 
edly caused  choleraic  intestinal  catarrh. 

In  other  cases,  again,  the  affection  may  be  induced  by  nervous  disturhanees. 
Thus  Canstatt  speaks  of  a  lady,  who,  for  sixteen  years  after  an  attack  of  intermittent 
fever,  was  subject  to  diarrhoea  and  vomiting  which  followed  invariably  upon  any 
mental  agitation.  In  addition,  this  patient  suffered  annually  from  an  attack  of 
cholera  morbus,  preceded  by  premonitory  feverish  symptoms. 

It  must  therefore  be  admitted,  in  the  light  of  the  facts  as  at 
present  known,  that  the  nerves  of  the  gastric  and  intestinal 
parietes  become  irritated  to  a  high  degree^  sometimes  by  the 
action  of  certain  excitants^  but  more  particularly  by  that  of 
fermenting  food^  thus  giving  rise  to  excessive  peristaltic  action 
of  the  intestine  and  vomiting. 

The  more  sensitive  the  nervous  system  is  to  irritation  in  a  given  case,  the  more 
easily  will  this  occur,  wliich  explains  the  frequency  and  obstinacy  of  cholera  morbus 
in  young  children,  as  well  as  those  instances  in  whic;]i  the  occurrence  of  cholera  is 
undou])tcdIy  connected  with  nervous  inlluences.  The  correlative  inference,  that  the 
nerves  of  the  intestine  react  with  peculiar  intensity  at  certain  seasons  of  the  year, 
perhaps  under  the  influence  of  miasmata  generated  just  at  these  periods,  must  be 
disregarded  for  the  present,  although  what  has  ])een  said  above  gives  certain 
positive  grounds  of  support  for  sucli  an  hypothesis. 

Post-mortem  examinations  of  individuals  dying  of  sporadic 
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cholera  fail  octasionally  to  show  any  abnormal  appearances  in 
the  mucous  membrane  of  the  intestinal  tract,  even  when  the 
most  severe  symptoms  have  been  present  during  life.  In  such 
cases  it  is  to  be  supposed,  either  that  the  hypersemia  connected 
with  the  gastro-enteritis  has  disappeared  after  death,  because 
the  inflammation  was  in  the  lirst  stage  of  development,  or, 
what  is  at  least  as  plausible,  that  intense  irritation  of  the  intes- 
tinal nerves  has  occurred  without  resulting  in  essential  struc- 
tural changes  in  the  walls  of  the  alimentary  tract.  Still,  in  otlier 
cases  marked  alterations  are  observed :  in  particular,  diffuse 
hyperemia  of  the  mucous  membrane — in  fact,  the  entire  series 
of  post-mortem  appearances  observed  in  Asiatic  cholera,  the 
huckleberry  color  of  the  blood,  the  sticky  condition  of  the 
serous  membranes,  etc.,  may  be  present,  as  in  the  fatal  case 
of  sporadic  cholera  in  an  adult,  mentioned  above. 

It  is  evident,from  what  has  just  been  said,  that  the  diagnosis 
between  Asiatic  and  spomdic  cholera  can  not  be  made  even  on 
the  post-mortem  table.  The  same  holds  good,  as  already  inti- 
mated, in  regard  to  the  clinical  diagnosis,  when  the  disease 
occurs  during  the  prevalence  of  Asiatic  cholera.  Under  such 
circumstances,  the  mildness  or  malignity  of  the  epidemic,  the 
infection  of  different  individuals  from  one  and  the  same  source, 
the  number  of  cases  existing  at  a  given  time,  all  point  to  one 
affection  or  the  other.  As  a  matter  of  course,  in  cases  where 
the  differential  diagnosis  between  sporadic  and  Asiatic  cholera 
comes  into  question,  pnidence  demands  that  doubtful  cases 
should  be  looked  upon  as  cases  of  Asiatic  cholera,  and  that  the 
remedies  appropriate  to  this  disease  should  be  promptly  em- 
ployed. 

In  by  far  the  greater  number  of  adults  attacked  by  sporadic 
cholera,  the  prognosis  is  decidedly  favorable^  and  this  in  spite  of 
the  apparently  threatening  symptoms.  It  may  be  accepted,  in 
fact,  that  unless  the  patient  is  already  in  delicate  health  the 
attack  rarely  proves  fatal  in  these  cases.  On  the  other  hand, 
sporadic  cholera  is  especially  fatal  among  children,  of  whom  a 
large  number  die  of  acute  catarrh  of  the  stomach  and  intestine, 
as  is  shown  by  the  following  table,  taken  from  the  post-mortem 
record  of  the  Anatomico-pathological  Institute  in  Erlangen. 
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Of  one  hundred  and  eighty-six  children  nnder  one  year  of  age 
dying  during  the  period  1865-1874,  forty- four  succumbed  to 
gas tro -enteritis.     The  details'  are  as  follows: 

111  1865,  of  22  deaths,  there  occurred  fi'om  gastro  enteritis  1 
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Total  from  1865  to  1874 —Deaths  one  liundred  and  eighty-six; 
of  which  twenty-Mve  were  duo  to  gastroenteritis ;  giving  a  per- 
centage of  13.4. 

TreatmenL 

In  acute,  violent,  gastric  and  intestinal  catarrh  no  remedy  13 
^o  effuctual  as  oplamj  whicli  niaj^  be  adininistered  in  the  form  of 
Bovvder,  in  the  dose  of  a  third  of  a  grain,  or  as  laudanum  in  the 
dose  of  ten  drops,  repeated  hourly  in  severe  cases.  Opium  should 
be  given  to  children  as  well  as  to  adults  when  the  vomiting  ami 
diarrluea  are  excessive.  The  dose,  of  course,  should  be  adjustetl 
to  the  age  of  tlie  child  ;  on  an  average,  perhaps,  two  drops  of 
laudanum  may  ]>e  given  tlirou^h  tlie  day;  as,  for  instance,  a 
mixture  may  be  made  of  five  drops  to  three  oinu-es  of  distilled 
>vater,  or  decoction  of  salep,  of  whicli  a  teaspoonful  may  be  given 
every  hour.  Instead  of  this  method  of  administration,  the  opium 
maybe  introduced,  in  tlie  caseriE  infants,  in  tin*  form  of  enemata. 

^  The  foDowiD^  cases  only  liave  been  incliulcd:  I.  Those  in  whieh  the  clinjcd 
dijignosia  of  g^natro-enteritis  wjiij  rna^hj,  and  where  undoubted  sig-ns  of  the  afEcctioii 
(^antritiB,  GtiU*ritm,  with  ;;of tcninj?  of  the  stonifich)  wc*ro  found  post-mosfccnn.  2.  ^^1lere, 
as  ID  a  tew  (four)  canoM,  the  puHt-mortem  eiffiiH.  iihiJe  ticn-ative,  did  not  contrtidict  the 
clinical  diLij^osin,  ho  far  a.4  the  stomach  and  inttistinea  were  coneemed  {casos  in  which 
tuberctilojiia  occurred  a«  a  compliuation  were  carefully  excluded).  3.  In  addition  tho< 
caaea  are  included  in  which  death  having  occunml  without  the  establiahraent  o' 
nofiia}  undoubted  signs  of  g-astro-entcritis  wrrc  obaervcd  poBt-mortem 
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composed  of  six  and  a  half  draclmis  of  water,  fifteen  gmins  of 
starch,  and  one  drop  of  hiudamim. 

While  the  restraining  intiiience  of  opium  upon  vomiting 
and  diarrhoea  is  very  decided,  that  of  tlie  various  other  nMiiedics 
recommended  in  these  conditions  is  so  to  a  less  degree.  They 
ma}',  however,  be  employed  in  milder  cases,  where  tliey  will 
ordinai'Uy  be  sufficient  to  check  the  discharges.  I  wliall  only 
alJudc  briefly  to  the  principal  remedies.  Chief  among  tht^m, 
ranking  next  to  opium,  mealomel^  whicli,  administered  to  infants 
in  the  dose  of  a  sixth  of  a  grain  every  two  hours,  gives  very  good 
results.  In  the  present  state  of  our  knowledge  regarding  the 
action  of  calomel,  I  am  uiclini^l  to  look  upon  its  operation  in 
the^e  cases  merely  as  that  of  a  remedy  which,  whih*  emptying 
the  intestine  and  withal  removing  the  irritating  and  frequently 
fermenting  mattei-s  contained  in  it,  seems  to  agree  very  well  with 
the  infantile  organism.  Next  to  calomel,  nJlntte  <_//'  silter  is 
most  genemlly  useful  for  the  purpose  of  cliecking  excessive 
diarrha*a.  This  remedy  is  most  appropriate  in  tlie  chronic  stage 
of  the  disease,  and  may  be  given  by  the  stomach  according  to 
the  following  furunila :  nitrate  of  silver,  threenpiarters  of  a 
grain  :  water,  one  and  a  half  ounces  :  a  teaspootd'ul  every  one  or 
two  horn's*  Nitrate  of  silver  may  also  be  administered  in  the 
form  of  enemata,  three-cpuirters  of  a  grain  to  three  ounces  of 
water.  HydrocMoric  aekl  has  fewx^r  advocates  ;  it  may  be  ad- 
ministered in  doses  of  from  seven  to  sixty  nniiims.  in  six  and 
a  half  ounces  of  waiter,  according  to  the  age  of  thi'  jiatit'ut.  The 
effect  of  the  acid  depends,  beyond  doubt,  upon  its  inllucnr**  in 
assisting  digestion,  whereby  the  transformation  of  the  ft>ud  is 
hastened,  its  further  decomposition  checked,  aiid  the  irritation 
of  the  intestinal  mucons  membrane  diujinished.  Tin-  aduiinis- 
tration  of  ereosote  and  henzlne  trnds  still  more  to  prtMtiit 
abnormal  changes  and  decomposition  in  the  c<m tents  of  the 
stomach  and  intestine.  The  latter  has  \y\n*\\  rvronimmded  by 
Nauoyn  as  preventive  of  abnoniial  f^rinHutnrinn  in  the  strMuaclL 
I  have  nn"self  frequ^^iitly  used  this  reuu'dy  in  chnhHa  innnituTn, 
le  Jena  Polyklinik,  but  witbout  nuirkixl  snct^i'ss,  A  furtlier 
t,  howevej",  might  be  advisable  in  cases  like  tliose  undtT 
L     It  may  be  adudnistered  to  tlie  aduU  iu  doses  of 
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twenty  drops,  in  children  to  the  amount  of  a  few  drops,  twice 

daily. 

The  cure  may  be  aided  by  the  administration  of  pellets  of 
ice,  by  mustard  plasters  applied  to  the  abdomen,  and  the  like. 
Should  the  icy  coldness  of  the  extremities  increase,  warm  fomen- 
tations may  be  resorted  to,  or,  still  better,  hot  baths.  By  means 
of  the  latter,  loss  of  body-heat  may  be  decidedly  diminished, 
and  possibly  collapse  at  least  postponed.  The  baths  should  be 
followed  by  hot  packing. 

In  order  to  strengthen  the  enfeebled  action  of  the  heart, 
stimulants  are  necessary,  and  their  use  cannot  be  long  delayed 
in  the  treatment  of  choleraic  attacks.  Subcutaneous  injections 
of  ether  to  the  amount  of  fifteen  minims,  repeated  three  or  four 
times  a  day,  camphor  in  doses  of  one  and  a  half  to  four  and  a 
half  grains,  musk  in  doses  of  four  and  a  half  to  eight,  and  the 
stronger  wines  are  appropriate.  Extreme  caution  in  administer- 
ing the  hitter  to  infants  is  not  at  all  necessary  ;  tokay  may  be 
given  in  teaspoonf  ul  doses  even  to  children  under  one  year  of 
age. 

The  remedies  just  enumerated  comprise  of  course  only  the 
principal  means  of  treatment  in  the  affection  under  considera- 
tion. In  si)ite  of  their  use,  however,  only  transitory  relief  can 
be  hojM'd  for  if  the  i)atient's  diet  be  not  at  the  same  time  strictly 
prescribed.  Regulation  of  ihe  diet  constitutes,  in  fact,  the 
])riiicii)al  method  of  treatment  in  sporadic  cholera,  and  particu- 
larly ill  cliolera  infantum. 

It  must  l)e  made  a  rule  that,  at  the  beginning  of  a  severe 
gastro-iiUcstinal  catarrli,  the  patient,  particularly  if  a  child,  shall 
be  eidlrehj  deprived  of  food,  while  the  raging  thirst  is  to  be 
a])i)eas(^d,  in  the  case  of  adults,  with  pellets  of  ice,  and  in  infants 
witli  wat«'r  whicli  has  Ixm-u  previously  boiled.  If  in  any  indi- 
vidual c:is<'  ai)S()lute  fastiinj;  luiii'ht  seem  to  be  not  altop:ether 
without  (laim'rr,  the  ])atieiit's  iioui-ishuieiit  sliould  be  contined 
to  oatnual  uiiiel  (Oalnieal  l)oil«'d  down  to  a  mucilage  and 
strain«'(l).  which  may  l>e  uiveii  from  a  uursiim--l)ottl(\  In  cases 
wliei'e  v\y^y\  other  kind  of  food  only  increases  tlie  diarrhoea,  tliis 
often  answers  surprisim;-! y  well.  AN^hen  necessary,  red  wine 
and  tincture  of  oi)ium   may  l)e  added,  so  that  medicine  may  be 
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administered  at  the  same  time  that  food  is  given.     Adults  are  to 
be  confined  to  a  diet  of  soups  alone. 

After  the  acute  sev^eril^y  of  the  attack  has  passed,  the  great- 
est caution  must  be  used  in  returning  to  the  ordiiKiry  diet. 
Food  mast  at  tirst  be  given  only  in  the  smallest  q^uautiUes  and  at 
considerable  intervals. 

Beef  essence  is  most  suitable  for  adults,  together  with  soft- 
boiled  eggs,  broth,  and  similar  easily  digestible  foods  wIucIl  will 
be  alluded  to  more  partieuhirly  when  we  come  to  consider  the 
diet  in  chronic  gastric  catarrh. 

Moiktr^s  mi7k  is  the  only  nourisliment  appropriate  to  the 

infant    organism.     Where    this    cannot    be    obtained,  Liebig's 

'Mood"  or  Nestle's  "lacteous  farina''  are  alone  to  be  recotn- 

mended.      The    latter  is  especiallj^  commtindable,    beeanse   tlie 

physiological  relations  of  the  infantile  digestive  organs,  particu- 

ularly  tlie  lack  of  notable  salivary  and  pancreatic  secretion,  are 

taken  into  account  in  its  fabriL-atJon,  the  starch  contained  in  it 

having  at  least  been  tmnsformed  into  dextrin.     Even  in  tlii^  case 

of  tliis  substitute  for  mothers  milk,  I  cannot  admit  that  tlie 

ideal  nourishment  in  acute  intlamnuitory  conditiunr^^  ui'  tin*  ird'un- 

tile  gastrO'iutestinal   tract  has  l^een  attained.     I  am  ]\ot  able, 

however,  to  suggest  anything  better  at  present,  as  my  expei'i- 

mentsin  the  production  ol  a  more  perfect  artificial  ft^uil  are  not 

yet  completed. 

To  give  wea^  to  infants  less  than  a  year  *>hh  wlirtlirr  in  the 
sliape  of  scraped  raw  meat,  or  as  beef  tea — which  latter  is  in 
e?ery  way  preferable  to  the  fonuer,  as  being  nuirp  digi'sril>li^^I 
flo  not  think  advisable,  since  its  clinical  cuinjMJsition  is  too 
widely  different  from  that  most  apjirnpriat!^  to  tlii*  infantile 
'  digestive  organs.  The  same  may  \m  said  of  f'ggs,  jvap  made  of 
iiietl  rusk,  meat  broths,  and  all  those  ^'  nourisliing ''  fnuds  wliicli, 
Jfitli  the  best  intentions,  but  witliout  consideiation  of  tli<^  limits 
'it  the  infantile  digestive  powers,  ar<?  foreiHl  npon  tln^  eliild  suf- 
(eiiiig  from  gastro-enteritis,  occasionally  with  the  gravest  con- 
^tiuences. 
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Gastritis  Phlegmonosa. 

Interstitial    Purulent    Inflammation   of  the    Walls    of  the 

Stomach. 

Syn  :  Gastritis  submucosa,  G.  purulenta.  Infiltration  punilente  des  parois  de 
Testomac  {lleynaud).      Linitis  suppurativa  (Brinton), 

In  accordance  with  the  usage  which  includes  in  the  term 
''phlegmon  "  any  inliammation  of  the  connective  tissue 'tending 
to  suppuration,  we  designate  by  gastritis  phlegmonosa  an  in- 
flamnuition  of  the  walls  of  the  stomach,  having  its  seat  usually 
in  the  submucous  layer,  but  which  may  also  involve  the  inter- 
muscular and  subserous  connective  tissues.  This  form  of  in- 
flammation is  very  rare,  and  the  assemblage  of  symptoms  which 
it  presents  is  as  yet  by  no  means  completely  recorded. 

Tlio  oldest  observations  on  record  date  back  to  the  latter  half  of  the  seventeentli 
and  the  ])eginning  of  the  eighteenth  century,  and  are  those  of  P.  Borel,  165d,' 
Sand,  lGOr>,^  Vorwaltner,^  and  Bonet.* 

These  authors  allude  to  abscesses  in  the  walls  of  the  stomach,  occasionally  of 
consideral)lc  size  (as  large  as  a  goose-egg  in  Bonet*s  case).  In  the  first  book  of 
Licutaud's  ''  llistoiia  Anatomico-Medica^'  there  may  even  be  found  an  entire  chap- 
ter devoted  to  the  "  alxsccssus  ventriculi/'  with  the  citation  of  seven  observations 
by  Kiulanus,  Bauliinus,  and  others.  Andral  and  Cruvcilhier^  appear  to  have  first 
observed  a  more  diffuse  purulent  infiltration  of  the  gastric  walls.  In  tlieir  case  the 
mucous  membrane  of  the  stomach  was  raised  up  from  the  muscular  layer  over  its 
entire  surface  by  a  stratum  of  purulent  matter,  while  it  was  itself  at  the  same  time 
so  sli«;litly  affected  that,  as  Cruveilhicr  remarks,  only  a  fortunate  accident,  and  the 
observation  that  the  walls  of  the  stomach  were  unusually  thick,  led  him  to  make 
incisions  into  it,  and  tlius  to  discover  the  separation. 

In  G  -rmany,  to  Uokitansky,  and  still  more  to  Dittrich,*  belongs  the  credit  of 
incrcasini^^  our  knowledi^e  of  this  rare  disease.  The  latter  has  himself  observed  sef- 
er:il  e;i^<'s,  and  \vas  the  lirst  to  draw  attention  to  the  fact  that  gastritis  })hlegnH)iK)sa 
niiL!:lit  terminate  in  entire  recovery. 


'  0))('ra,  1050. 

•  Di'-s.  (le  r;iro  vontriculi  abscessu.     Rogiomont.   1701. 

••Knb.  Nat.  cnr.  Doc.  111.  Obs.    l-!2. 

•iS.juiic^hnt.  .'iTK'itorn.    Lib.  III. 

'^  U'IIIIhUkJ^  1.    ('.  ,    p.    .")'2(». 

•^See  the  Dis:sertations  of  his  pupils.  Brandy  IS.")!,  and  Cbiuss^  1S57 
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In  England,  Habershon  and  Brinton,  Jimon^  others,  liaYe  devoted  their  attcnfion 
to  tbe  stttkject.  Finally,  tbe  Fi-ench  physicians  especially  have  been  active  of  lute 
in  this  direction,  the  treatise  of  llaynauil,'  as  well  i^  Auvruy'a*  monoj^rapii,  wliieh 
includes  the  ol*scrvatit)ns  of  others,  together  with  casts  of  his  own^  detailed  with 
cOQSiderable  complete De8&,  deserving  particular  mcntiuo. 

Pathological  Anatomy. 

Tlie  affection  of  the  stomach  under  consideration  occurs  in 
two  forms  :  as  a  cireuniseribed  supi>uratiDn,  aUsce-ss  of  the  sloin- 
ack  ;  and  as  a  diffuse,  purulent  intiltmtionuf  tlie  parietes  of  this 
organ.  The  latter  may  be  increased  even  to  six  times  their  mw- 
mal  thickness,  while  the  abscesses  may  develoij  to  the  size  of  the 
fist. 

Abscesses  of  the  stomach  are  sometimes  single,  at  otlier  times 
multiple  ;  their  seat  is  usually  in  tlie  submucous  layer,  aUhoii,i;"h 
the  suppuration  may  affect  the  subserous  liij'er  also,  and  the 
muscular  stratum  may  take  on  fatty  degeneratifni  (''intiltnition 
gi-anulo-graisseuse,"  Anvray),  and  sliow  interstitial  proliferati<^u. 
The  mucous  as  well  as  the  serous  laj^er  is  usually  intact,  or  at 
most  only  erythematous;  only  in  rare  cases  is  it  so  eroded  thiit 
the  contents  of  the  abscess  may  escape  into  tlie  cavit}^  of  tlie 
stomacli  or  jjeritoneum.  When  tlie  abscess  iias  o]iened  inwards, 
it  may  cicatrize,  and  under  certain  circumstances  may  bring  alKUifc 
stenosis  of  the  lompn  of  the  stomach,  or  tlie  abscess,  after  lit^ing 
opened,  may  be  transformed  into  a  chronic  gastric  ulcer  under 
the  influence  of  the  acids  of  the  stomach. 

Cases  of  diffuse  purulent  injlltmiion  of  th'.  parietes  of  the 
dmnacJi  have  been  observed  less  fn-rpirntly  and  less  twru'tly. 

In  this  variety  the  mueous  miuuhrane  of  the  stomarh  srems 
erythematous  and  swollen,'  for  the  most  ]>art  riddlt-d  lik*^  a  sieve 
witli  holes  varying  in  size  from  the  head  of  a  ]iin  to  a  b<Miu  aud 
still  larger;  the  smaller  round,    the  kig<^r  irnuularly  enidrd. 


'Gaa.  hebiiom.  1861.  p.  511.  et  seq. 
*Tb58e.     Paris.  1&G6- 

'The  cause   of  the  swellinjr  was  found   bv  Fl'ij/z'm  ^Oh<^.  Morels  to  V\p.  in  n  puTulent 
^tration,  demoQBtrated  by  the  microscope,  extending  uroinid  and  between  the  gastrio 
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The  borders  of  these  lesions  of  the  mncons  membrane  are  nnder- 
mined,  so  that  a  probe  may  be  pushed  along  under  them,  between 
the  mucous  and  the  submucous  layers,  for  a  considerable  distance. 
On  compressing  the  walls  of  the  stomach,  pus  wells  out  from  the 
openings  in  the  mucous  layer  as  from  a  sponge.  In  other  cases 
(Tiingel,  Asverus)  the  surface  of  the  mucous  membrane  is  intact. 
On  cutting  into  it,  the  purulent  collection,  which  is  situated  in 
the  submucous  tissue^  is  reached.  The  latter  appears  uniformly 
yellow,  greatly  thickened,  and  boggy,  for  the  pus  distends  its 
meshes. 

The  condition  of  the  muscular  layer  varied  greatly  in  the  dif- 
ferent cases  thus  far  examined  ;  it  was  sometimes  unchanged,  at 
other  times  inliltmted  with  serum  or  pus,  the  individual  layers  of 
muscular  fibres  being  separated  from  each  other  by  strata  of  pus. 
The  infiltration  is  at  times  so  extensive  that  the  various  tissues 
can  no  longer  be  distinguished  apart.  Occasionally  the  muscu- 
lar layer  may  be  destroyed  and  disappear  entirely  in  the  puru- 
h*nt  accumulation,  so  that  the  latter  may  seem  to  be  bounded 
outwardly  by  the  serous  layer  and  inwardly  by  the  mucous  mem- 

bmne  OI<T^^'l^^^^*)- 

Filially,  the  serous  layer ^  like  the  muscular,  may  remain  en- 
tirely imatrected,  according  to  the  seat  and  extent  of  the  phleg- 
monous iiitiamniation.  In  other  cases  it  may  take  on  inflamma- 
tion, from  the  mildest  to  the  severest  grades,  accompanied  by  the 
accumulation  of  dirty-gray,  thick  masses  of  exudation  upon  the 
surface  of  the  stomach,  which  may  glue  it  to  the  liver,  intestines, 
etc.  \\\o\\  cutting  into  the  serous  layer,  the  subserosa  also  is 
obsi^rved,  in  the  more  serious  cases,  to  be  infiltrated  with  serum 
or  pus. 

^'o(aM<:  as  these  anatomico-pathological  changes  are,  yet, 
a«'»'«'r<liiij:  to  l>ittricli,  comjKinitive  reparation  of  the  process  is 
]'.'--i'>I<\  '\\v'  i^roof  of  this  is  in  »'xish'iUMMU  tlu»  sliap«' of  two 
w-il-;':.— ivrj  |>r.']Kirafions  iu  our  paiholou'iral  collection  wliicli 
havi'  rcMh'  Jow  11  iVoai  IVud-iv-li's  \\\\w. 

\\\  .  •;  •  -•:  :'.i>-,>  :\  vl-  v;,L«l  s:ri.'tiir<^  of  \\v:  |\vlv^:u<  h;i>  :>o«.n  developod  as  a  rosiilt 
o:  [  :•■■'.:  ".itivn  vf  liu'  i\niu\ti\  r  ii-<u.'.  *•  Tih-  ini:i\^ii<  nu:nl>r:in('  at  this  point 
;-;p,  ..r-  i::;v  :i  ir._:.  vl.  .l::r,vi;  tv^^cilKT  in  lliiv  k  t.^uU  aiviir.d  iho  valvo.  \vhili\  without 
uiul   i'vl.'W   this,  a   partly   <nppiuaii\v\  [».irily  contractive  proocss  has  taken   place. 
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which  shows  itself  by  the  formation  of  a  firm  cicatricial  tissue,  with  fistulous 
canals  opening  into  the  cavity  of  the  stomach  at  one  point.  As  an  immediate 
result  of  this  stricture  of  the  pylorus,  we  find  decided  thickening  of  the  mucous 
membrane  in  general,  even  that  of  the  cardiac  end." 

The  circumstance  that  the  undermined  mucous  membrane 
does  not  perish  from  necrosis,  but  preserves  its  normal  appear- 
ance, appears  to  indicate  that  the  portions  of  tissue  thus  pre- 
served are  nourished  from  the  contiguous  parts.  Later,  the 
mucous  membi*ane,  riddled  by  fistulse,  may  become  thinned  or 
may  entirely  disappear,  through  want  of  nourishment. 

Etiology. 

Among  the  thirty -one  cases  which  have  been  obsorv-ed  and 
accurately  described '  up  to  the  present  time,  twenty-six  have  been 
males  and  five  females,  so  that  the  affection  would  seem  to  show 
a  decided  preference  for  the  male  sex,  if  the  small  number  of 
cases  does  not  mislead.  That  the  latter  is  the  case  would  seem 
most  likely,  since  as  yet  we  know  of  no  especial  cause  for  the 
occurrence  of  phlegmonous  gastritis.  In  a  number  of  cases  the 
origin  of  the  affection  has  been  attributed  to  excessive  indulgence 
in  spirituous  liquors  ;  in  a  few  to  some  wound  occurring  in  the 
region  of  the  stomach  ;  in  others,  again,  to  some  error  of  diet  (in 
Stewart's  case  to  excessive  overloading  of  the  stomach).  These 
causes,  among  others,  are  cited  as  occasioning  this  severe  affec- 
tion of  the  stomach,  although  they  may  be  present  in  a  thousand 
instances  without  once  giving  rise  to  purulent  gastritis. 

We  exclude  here  those  examples  of  phlegmonous  gastritis 
which  occur  during  the  course  of  the  ^severer  infections  diseases^ 
particularly  in  puerperal  femr.  Here,  at  least,  the  original 
cause  of  those  abscesses  which  apj)ear  in  the  walls  of  the 
stomach,  as  well  as  in  other  organs,  has  been  settled,  although 
tangible  evidence  as  to  the  details  of  their  formation  is  occasion- 
ally sought  in  vain.      As  in  puerperal  fevc^r,   where   Dittrich 


*  Tweuty-two  collected  by  Auvray  ;  and,  in  addition,  Vorwaltner^s  case,  Dittrich's 
cases  (one  reported  by  Clauss,  two  by  Brand),  Wallmann's  caa*,  and,  published  since 
1806,  Stewart's  case  (Constatt's  Jahrbiicher,  1808.  p.  124),  Loomis'  (1870.  p.  15G),  that 
of  Malmsten  and  Key  (1871.  p.  148),  and  Krause's  (Diss  Berol.  1872). 
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observed  the  "frequent"'  formation  of  these  metastatic  ab- 
scesses, so  also  in  typhoid  fever  and  variola  these  are  observed, 
though  not  so  often. 

Two  distinct  forms  of  purulent  gastritis  must  thus  be  ac- 
knowledged— the  primary  idiopathic^  and  the  secondary  meim- 
tatic.  In  the  above  description  of  phlegmonous  gastritis  the 
former  variety  alone  has  been  considered,  since  the  latter  is 
almost  invariably  obscured  during  life  by  the  symptoms  of  the 
main  disorder,  and  is  observed  only  as  an  accessory,  together 
Avitli  various  other  metastatic  products  of  inflammation,  upon 
post-mortem  examination. 

As  regards  age^  those  who  died  of  gastritis  phlegmonosa  were 
almost  without  exception  in  middle  life. 

Symptomatology, 

It  Avould  be  impossible  to  give  a  distinctly-outlined  descrip- 
tion of  the  disease  under  consideration,  such  as  would  apply  to 
every  case,  because  as  yet  it  has  been  too  unfrequently  observed. 
Such  a  description  is  the  more  difficult  because  peritonitis,  to 
a  more  or  h^ss  marked  degree,  occurs  in  all  cases  in  connection 
with  tlio  diffuse  phlegmonous  inflammation  of  the  walls  of  the 
stomacli.  It  is  tlierefore  difficult  to  tell  in  any  given  case  which 
synii)toin  belongs  to  tlie  peritoneal  inflammation  and  Avhich  is  to 
be  ascribed  to  purulent  gastritis. 

As  regards  tliis  point,  the  diagnosis  is  clearer  in  those  cases 
wliere  tlie  purulent  inflammation  of  the  gastric  parietes  is  limited 
in  tli(^  form  of  abscesses,  since  cases  of  this  kind  occurred  with- 
out the  accompaniment  of  peritonitis.  Little  is  to  be  gained 
from  the  earlier  literature  of  this  variety  in  relation  to  the  symp- 
toniatologv  of  abscess  of  the  stomacli,  because  the  observations 
ai'c  too  briefly  recordiHl.^ 

1'li(^  ])ati<'nt  usually  suffers  from  pain  in  the  epigastrium  and 
vomitiiiir,  with  slow  fever;  occasionally  there  is  some  difficulty 
in  res])irati()n.  In  two  cases  (Lieutaud,  1.  c.,  No.  80,  and  Sand) 
a  tumoi",   which  in  one  case  was   as   large   as  th(^  flst,  and  not 


'  In  a!i  epidemic  in  Prague  in  the  year  1847  ;   see  Brand,  Diss.  Erl.  1851.  p.  28. 
-  Sand's  case  (1095)  is  to  be  excepted,  a  full  description  of  the  disease  being  given. 
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l^rticularly  painful  upon  pressure,  could  be  felt  in  the  epi- 
^u^triuni. 

Ill  tlic  latter  (Sand's  patient)  the  abscess  appeura  to  have  ruptured  during  life, 

tYisrliarging  ti  large  rjuantity  of  datk-colored  matter.     The  rupture  of  the  iil^sccss  in 

t .iUow's  case  (l!524j  i^  established  Inyond  doubt.     Here  twmfjj  ijuncrn  of  pure  pu^ 

^n't  tomUed  in  tlie  presence  of  the  phi/sidim,  and  some  was  also  passed  at  stool.     In 

the  same  case  post-mortem  examinuliun  showed  more  than  seven  pouuds  of  pus  in 

\\\c  alnlomen,  denved  from  an  enormous  abscess  of  the  stomach,  which  liad  brought 

about  tlie  fatal  result  by  perforation,  without  having  previously  ciiuacd  pain  or  uay 

other  sjmptom. 

Abscess  of  the  stomach  may  follow  an  acule  or  chronic 
course.  While  the  earlier  reconled  cases  took  tlip  latter  form, 
recent  literature  affords  several  examples  of  acute  gastric  ab- 
scess.^ The  aspect  of  the  disease  in  tli(*s<*  rasi^s  was  as  follows. 
Alter  loss  of  appetite  with  colic  and  inv^ukirity  of  ))owels,  last- 
ing several  days,  the  disease  itself  set  in  with  pain  in  the  abdo- 
men and  vomiting-  The  pain  was  generally  diffused,  in  spite  of 
the  absence  of  peritonitis;  it  was  particularly  violent,  however, 
only  in  the  epi.t3;astrium,  and  was  increased  by  pressure  at  this 
point.  Together  with  these  symptoms  there  was  contiinu^d  want 
of  appetite  and  diarrluea,  the  latter  in  one  case  only  towards  the 
end  of  life;  severe  thirst,  with  diyness  of  the  toniicmN  showed 
concoTiiitant  fever,  which  is  also  especiallj^  nii:nrioHed  in  one 
cJise.  Finall}^,  small  and  irregular  pulse  with  drlirlum  s^^t  in, 
and  ckath  followed  with  symptoms  of  general  prusti-ation  aud 
coma.  The  duration  of  the  disease,  from  tlie  liegioniuic  to  tiio 
fatal  result,  was  in  one  case  eiglit  days,  in  both  the  others  al>out 
two  and  a  half  weeks. 

In  contrast  to  tliese  circumscribed  abscesses  of  the  stomaeh, 
tliere  have  been  observed,  during  tlie  past  forty  ye^irs,  frnm 
twelve  to  fifteen  cases  of  dfjfnne  .suppirrado}}  of  Ihr  jraJln  of  (he 
^(madi,  in  which  death  followed  in  a  short  time,  aft^-r  severe 
general  symptoms  accompanied  by  peritonitis. 

If  two  cases  are  excluded,  in  which  the  process  took  a  chroinc  coursr'  hud  thn 
*t4lrpstdt  only  occurred  after  somo  months,  the  duration  of  the  disease  m:iy  l>c 
said  to  vary  from  three  to  eighteen  days,  the  average  being  nuie  days. 


^Cafiea  by  Haberahon,  1847.  witli  very  ecanty  notes*  by  Dameanil,  18G1,  aud  Auvraji 
J8(W ;  the  above  description  is  founded  on  the  laat  two. 
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I 


Among  the  clinical  histori*^s  upon  wliich  the  description  of 
diffusu  purulent  inliltration  of  the  walls  of  the  slomac^h  has  Ixvn 
founded,  thut  obtained  from  DittriclL*  is  one  of  the  best.  I 
shall,  therefure,  recount  this  before  going  on  to  describe  the 
general  aspect  of  the  disease.  For  when  the  snmll  number  ol 
cases  observed  is  taken  into  consideration,  it  may  easily  1)e 
understood  tliat  one  well-recorded  case  is  of  more  value  than  a 
general  description. 

G.  S.,  a  tanner,  entirely  convalescent  for  two  weeks  from  pleuritis,  felt  pcrfectlj 
wen  on  the  SOtli  of  October,  1856,  dined  with  a  gooil  appetite,  and  spent  thf  iU| 
at  work  ns  nsujil.  On  returning  home,  towards  evening,  lie  experieneed  Brvere  rhUk, 
(iJUntathifj  With  Jtter  and  a^^coMpitniat  Ihj  inUfisfs  futiu  in  Iha  region  of  the  fhmath^ 
licarii  ami  fr/t  fht^rat^  so  that  lie  could  not  sleep  that  uiglit. 

On  I  lie  tiioniiog  of  Octuher  21st  rr^mttal  tomiting  iff  hiUmta  mattrrs  took  jilart, 
while  the  former  symptoms  continncd.  In  the  evening  lie  presented  tlie  following 
pymptiims'  Iliji  grnemi  ttj^prarnitcc  tras  ihtt  of  a  very  sick  jtrrson,  hU  Um^trrtfhf^ 
fpns  tfrriJf'tUtj  ififrrmrd,  hia  puhe  one  hftnttnd  and  tw'hr,  atmng  and  full.  Nothlttg 
abnomml  abnut  the  heart,  some  nlles  thronglr  the  chest.  77te  itltdximm  tww  wi 
fr*r^(>riV,  futt  S'>^ff,  *utd  uot  jml/tftd  on  jfreM^tY,  ^o  annoyance  from  const jparicmaf 
two  d;iys"  dunilion.  In  addition,  the  patirnt  complained  of  pain,  varying  ;n  intiii' 
sity.  rn  the  stomjich  and  left  biilc,  luuHea,  crnctntion,  and  occasional  vomiting.  H« 
Wfis  t^rdrrtd:  onL'-twelflh  of  a  grain  of  nettateof  morpliiu,  four  times  during  the 
niglit, 

October  2M,  Restless  and  sleepless  during  the  pa^^t  nigbt ;  tomUing  oemrrM 
refk-aUd^lf,  but  cctKCil  in  the  morning;  coughing  and  lividity ;  intt^nsity  of  the  pwn 
continued  the  same  evening  ;  ordered  eight  cups,  morphiii,  and  an  enema  to  Tt- 
lieve  the  consti[^fHiun. 

October  S^UL  Better  night,  some  ^Iccp,  pain  relieved  Ijj  the  cuppmg,  no  mffrt 
vomifing,  Ua*  frtrr,  »i>m^  ifpft^titr.     General  appearance  Ixttcr* 

OctolHT  24th.  Dfcidfdft/  tritrgr  d string  th^  i</yAf,  entire  sleeplessness,  continnil 
pain,  with  occa^iunid  drfinnm,  starting  up  and  jumj>ing  out  of  bed,  TempenituTC 
considcmbly  Idgher.  face  flashed,  and  cbci'ks  bolluw :  pu!u  r^ry  rapUI,  tnoclenitel/ 
strong  and  i**'^  Int'^n»/'  thirst.  Some  sleep  thrvuigli  the  day,  with  light  delirium* 
under  lli'  »nflu 'nee  ot  morphia.  On  waking.  Cvmiplaiocd  of  seyere  pain  in  the  region 
of  the  b'ft  ntpple.     Rf-spiration  ^hort  and  bdMrious,. 

Punn.1  lb*  first  i*ari  of  t\w  fiObnving  night  t!i"  pAttcnt  tras  Tcry  rv?stless,  llir»dc 
hriinn  o^ntinivsl,  atrd  he  npeatttlly  <pmng  out  of  l»eiL  Aftor  midnight  be  Iteatm 
s<>mevrbal  quieter,  T^^warxl  morning  r>i\\i;«»f  suj>f  rrened.  which,  in  »pit«  of  the  iitf 
of  itiitniilints  iermin:kti\l  fatally  on  the  mornini:  of  October  ^TnK 

r.v*t  mortom  exjunmatiun  rfvcaltnl  in^lqiond  nt   tdi^^p'ifAie  imJtammati^fn  tff  1^ 
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Homaeh^  in  ike  form  o/diffiue  sero-purvlent  infiltration  of  the  mhmucou*  layer  ^  grad- 
uaUy  extending  over  the  other  membranes  (peritonitis,  pleuritis).  There  was  general 
dissolution  of  the  blood. 

It  is  very  remarkable  that,  in  this  as  in  other  cases  of  gastritis 
phlegmonosa,  the  pain  was  not  increased  by  pressure  over  the 
epigastrium,  as  would  be  expected  in  so  severe  an  acute  inflam- 
mation of  the  entire  parietes  of  the  stomach.  The  most  constant 
symptom  in  this  affection  is  the  vomiting.  This  was  absent  in 
only  one  of  the  cases  recorded,  and  even  then  there  was  a  dispo- 
sition to  emesis.  The  vomited  matters  contained  only  bile  and 
mucus — never ^  so  far  as  Jcnown^  pus.  If  we  may  judge  from  the 
anatomico-pathological  appearances,  pus  had  without  doubt  per- 
colated into  the  stomach  through  the  sieve-like  apertures  in  the 
mucous  membrane,  but  was  either  digested  there,  or  became  so  in- 
timately mingled  with  the  gastric  contents  as  to  escape  detection 
by  the  naked  eye. 

Among  the  other  symptoms,  delirium^  or  at  least  restlessness 
and  terror,  almost  always  supervened.  In  one  instance  the  latter 
was  so  intolerable  as  to  drive  the  patient  to  suicide. 

In  the  greater  number  of  cases,  meteorism,  diarrhoea,  severe 
thirst,  and  dry  tongue,  were  observed.  The  pulse  also  was  small 
and  very  rapid  during  the  later  periods  of  the  disease,  even  when 
in  some  cases  it  had  been  full  and  strong  at  the  beginning.  It  is 
difficult  to  say  just  how  far  these  symptoms  are  to  be  referred  to 
the  concomitant  peritonitis  and  consequent  fever.  Unfortunately, 
in  r^ard  to  the  latter,  exact  observations  have  been  made  in  only 
a  few  (four)  instances.^ 

The  general  aspect  of  the  patient  was  that  of  a  person  evi- 
dently very  sick ;  this  appearance  is  in  part  to  be  attributed  to 
the  peritonitis  accompanying  the  gastric  affection,  as  well  as  to 
the  coZZa/?*6  which  in  most  cases  preceded  death. 

The  assemblage  of  symptoms  offered  by  patients  suffering 
from  phlegmonous  gastritis  is,  briefly,  about  as  follows:  In 
the  midst  of  perfect  health,  or  after  a  period  of  general  malaise, 
the  individual  is  seized  with  pain  in  the  stomach  and  vomiting, 
accompanied  by  thirst,  dry   tongue,  small,  frequent  irregular 

*  In  Kzmiiie*s  case  the  temperature  varied  between  102.2°  and  104"*  F. 
VOL.  VIL-U 
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pulse,   meteorism,  and  diarrhoea;    subsequently  delirium  and 
prostration  ensue,  and  finally  death. 

Diagnosis. 

After  what  has  just  been  said,  it  need  hardly  be  added  that 
the  diagnosis  of  diffuse  purulent  infiltration  of  the  parietes  of 
the  stomacli  can  not  be  established,  in  the  present  state  of  our 
knowledge,  during  life,  since  the  symptoms  observed  may  all  be 
attributed,  not  unnaturally,  to  the  accompanying  peritonitis. 
In  those  cases  Avhere  the  gastric  symptoms  above  mentioned  are 
much  more  prominent  than  the  general  symptoms  of  peritonitis 
and  where  other  diseases  of  the  stomach  giving  rise  to  peritonitis 
may  reasonably  be  excluded,  the  possibility  of  phlegmonous 
gastritis  might  at  least  be  taken  into  consideration.  The 
diagnosis  of  acute  gastric  abscess  is  not  less  diflicult,  because, 
as  is  evident  from  the  description  above  given,  the  symptoms  in 
this  affection  correspond  to  those  of  diffuse  purulent  infiltration. 
It  is  only  when  the  abscess  can  be  felt  as  a  circumscribed  tumor 
in  the  epigastric  region,  and  when  it  proceeds  rapidly  to  rupture 
into  the  stomach,  with  vomiting  of  pus,  that  the  diagnosis  can 
be  thought  of.  Since  these  last  two  diagnostic  signs  have  been 
actually  present  in  some  cases  of  chronic  abscess  of  the  stomach, 
a  distinct  tumor  having  been  felt  in  the  epigastrium,  and  in  one 
case  (Callow's)  pus  having  been  discharged  in  great  quantity, 
the  possibility  of  diagnosticating  chronic  abscess  of  the  stomach 
must  be  conceded.  That  the  various  other  symptoms  observed 
in  chronic  abscess  of  the  stomach — vomiting,  pain  in  the  epigas- 
trium, slow  fever,  difficult  respiration — are  valueless  as  aids  in 
forming  the  diagnosis,  is  self-evident ;  the  more  perfectly  so,  since 
just  in  that  striking  case,  where  the  purulent  contents  of  the 
abscess  were  vomited,  scarcely  a  symptom  was  manifest  up  to 
the  moment  when  rupture  into  the  cavity  of  the  stomach  took 
place,  a  day  and  a  half  before  death  occurred. 

Prognosis. 
The  prognosis  in  this  affection  is  grave.    The  disease  cannot. 
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however,  be  regarded  as  absolutely  fatal,  since  Dittrich's  prepara- 
tions sliow  that  a  coTTjpai-ative  cure  may  take  place  (vide  supra). 
On  ibe  other  band,  Callow's  case,  to  which  allusion  has  just 
iM-n  made,  shows  that  even  enormous  abscesses  may  develojj 
gradually,  almost  without  a  symptom/  and  may  yet  suddenly 
termmale  fatally. 

Treatment 

It  is  evident  that^  so  Tar  as  direct  remedies  in  purulent 
gastritis  are  concerned,  nothing  can  be  offered;  since,  as  yet,  it 
has  not  been  possible  to  diagnosticate  the  disease  during  life. 
Tlie  individual  symptoms,  particularly  tlie  peritonitis,  are  really 
tlie  only  points  against  which  thempeutic  measures  can  be 
directed. 


Ill  addition  to  diffuse  inflammation  of  thp  stomach,  there  are 
oth(T  varieties,  which,  like  phlegmonous  gastritis,  may,  when 
more  extensively  developed,  attack  the  deeper  la3^ers  of  the 
gastric  structure;  but  these  differ  from  the  plilegmonous  form  in 
the  circumstance  that  tht*y  originate  in  the  mucous  nienibnint*, 
and  only  involve  the  deeper  layers  secondarily.  Such  are  diph- 
thniih  ffasfrfih%  and  iho.w  chnnf/f'.'}  fji  the,  ntriiHwre  of  the 
shmueli  which  resnU  from  the  act  ion  of  corrosir^e  srihslfmces. 

The  first^ — diphtherilic  gaslritis^^  a  very  rare  affection.  U 
sometimes  arises  simply  from  extension  of  tlie  diphtheritic 
IJlflammation  of  the  pharynx  and  a^sophagus  to  the  mucous 
membrane  of  the  stomacli ;  at  other  times  as  a  sequela  of  tyjihoid 
fwr,  pyfemia,  particularly  pueriieml  fever,  or  of  the  acut<*  exan- 
tliemata,  especially  small-pox.  Finally,  diphtheritic  gastritis  oc- 
'■^sionally  occurs  in  persons  who  are  very  much  di*bi!itated,  and 

lifants.     It  makes  its  appearance   ''in  tlie  form  f>f  yellow, 

'  The  patient  alluded  to  continued  bis  Dccnpation  ns  fook  up  to  Ihe  very  dny  on 
'^icb  Iho  abneesfi  broke*  and  only  complained  to  his  comrades  towartlRtbe  lant  that  hin 
^TLgth  bad  dimiiiiabed,  and  tbat  lie  could  not  retiUa   food  in  bis  stomacb  for  any 
^ftt  hi  time. 
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yellowish-white,  or  brownish  eschars  of  the  mucous  membrane, 
each  surrounded  by  an  areola  of  injection,  and  the  removal  of 
these  shows  decided  losses  of  substance,  at  the  base  of  which  the 
submucous  connective  tissue  may  be  seen  laid  bare,  reddened, 
injected,  or  reduced  to  a  gangrenous,  pulpy,  brownish-black 
mass'*  (Rokitansky).  Should  any  vessels  be  destroyed  by  this 
process,  hemorrhage  may  occur,  which  in  the  case  of  young 
children  may  terminate  fatally. 

This  variety  of  gastric  inflammation  possesses  no  clinical  sig- 
nificance, because  the  symptoms  peculiar  to  it  are  masked  by 
those  of  the  primary  aifection  ;  or,  if  the  gastric  symptoms  are 
more  prominent,  they  do  not  differ  essentially  from  those  of  a 
simple  gastric  catarrh. 

The  symptoms  caused  by  erosion  of  the  surface  of  the  stom- 
ach hy  corrosive  svJbslances  are  presented  more  frequently,  and, 
from  a  clinical  point  of  view,  are  more  interesting.  They  vary 
according  to  the  nature  and  concentration  of  the  caustic,  and 
constitute  an  essential  feature  in  the  general  aspect  of  the 
disease,  which  varies  according  to  the  poison  concerned.  A  sys- 
tematic description  will  be  found  in  another  place.  (See  the 
volume  on  Poisons.) 


Chronic  Gastritis. 

Chronic  catarrh  of  the  stomach  is  a  very  common  disease,  if 
we  include  under  this  designation  those  cases  in  which  chronic 
hypersemia  and  inflammation  of  the  gastric  mucous  membrane 
occur  in  the  course  of  other  afl*ectlons,  as  the  immediate,  and 
for  the  most  part  mechanical,  consequence  of  the  principal 
disease,  or  where,  on  the  other  hand,  dilatation  of  the  stomach 
supervenes  upon  an  existing  gastric  catarrh.  The  latter  (dilata- 
tion), whether  originating  in  one  way  or  in  another,  is  an  especial 
disease  with  symptoms  peculiar  to  itself,  and  on  that  account 
must  be  dealt  witli  under  another  h(»ad. 

Setting  aside  these  secondary  forms  of  gastric  catarrh,  and 
excluding  also  dilatation  of  the  stomach  from  the  division  of 
chronic  gastritis,  chronic  catarrh  of  the  stomach  occurs^  ai  least 
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umrduig  to  my  own  experience,  onh/  ven/  unfrequently^  ns  an 
ind^endent  disease^  and  I  consider  the  custom  which  has  lately 
become  usual,  of  regarding  persistent  dyspi^psia  as  chronic  catarrh 
ol  the  stomach,  as  a  decided  mistake  in  diagnosis.  liaiktr 
muhi  I  establish  H  as  a  rule  that  we  should  ?wl  be  satiiified 
With  Ihe  diagnosis  of  a  primary  chronic  gaslric  calarrk  until 
tkemrioiis  olher  chronic  affections  of  the  stomach  giving  rise 
lo  dyspepsia  can  be  excluded  with  tolerable  certainty. 

Pathological  Anatomy, 

In  chronic  gastric  catarrli,  as  in  other  morbid  processes  affect- 
ing the  walls  of  the  stomacli,  the  pyloric  portiun  is  attacked  by 
preference.  The  mucous  membrane  is  sometimes  red  or  purplish 
red,  sometimes  pale,  with  traces  of  previous  liyperfeniia,  usually 
itttlieform  of  dark  patches,  which  are  produced  by  the  di^posit 
oi  pigment  granMks  in  the  interstitial  tissue,  especially  in  the 
delicate  villi  of  the  surface  or  in  the  c*»!ls  of  the  glauds  them- 
selves. This  pigment  is  a  jjroduct  of  the  metamorphosis  of  the 
coloring  matter  of  the  blood  deposited  at  these  points  by  capib 
lary  hemorrhages,  or  by  the  extravasation  of  large  quantities  of 
red  blood  cells  under  the  influence  of  severe  and  persistent 
inHammation-  The  inner  surface  of  the  stomach  is  often  coated 
wiflui  thick  layer  of  tougti  gray  or  yellowish  macus.  The  mu- 
cous membrane  also  usually  appears  thickened^  and  the  clianges 
dae  to  inflammation  are  present ;  that  is,  liypertrophy  manifests 
itself  in  various  places  and  in  very  different  ways. 

The  proliferation  of  the  interstitial  tissue  causes  this  to  pro- 
trude between  the  gland  tubules  in  the  form  of  conical  projec- 
tions, under  the  pressure  of  which,  in  rare  cases,   the  tubules 
iway  become  atrophied.    At  otlit^r  times  the  gland  tubules  them- 
st*K'es  become  the  subjects  of  this  new  cell  growth,  and  under 
these  circumstances  lengthen  and  bulge  out,  while  the  cells  in 
their  interior— especially  the  principal  cells — swell  and  undergo 
partial  fatty  metamoi'phosis.     Since,  as  a  result  of  thisprolifer 
f'^ion  of   the    mucous    membmne  generally,  its   area   becomes 
lore  extensive  than  that  of  the  subjacent  muscular  layer,  the 
n**r  surface  of  the  stomach  is  thrown  into  mammillary  eleva- 
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tions,  whicli  are  larger  than  those  normally  present  during  life, 
and  on  that  account  do  not,  like  the  latter,  disappear  after  death 
upon  the  cessation  of  muscular  contiuctility  (ctat  mamelonne). 

The  proliferation  of  the  interstitial  tissue  in  general  brings  about  a  thickening 
of  the  limiting  membrane  of  the  tubules,  which  on  its  part  gives  rise  again  to 
strangulation  of  the  glandular  portion,  accumulation  of  the  contents  of  the  gland 
behind  the  obstructed  point,  and  the  formation  of  small  ey$U  projecting  upon  the 
gastric  mucous  meml)rane. 

In  addition  to  this  fatty  metamorphosis  in  the  glands,  fatty  degeneration  of  the 
connective  tissue  is  also  ol)served  in  a  certain  number  of  cases  (W.  Fox),  and  in 
connection  with  this  a  disintegration  of  the  surface  resembling  "  fatty  erosion.'* 

If  the  proliferation  of  the  glandular  exceeds  that  of  the  interstitial  tisBue, 
globular  non-projecting  tumors  (adenomata)  are  fomicd. 

In  addition  to  the  alterations  in  the  mucous  membrane,  just 
described,  chronic  gastric  catarrh  gives  rise  to  changes  in  the 
deeper  structures  of  the  stomach.  The  submucous  layer  be- 
comes thickened  and  coarsely  fibrous.  In  very  marked  cases, 
where  the  intlanimation  has  affected  this  layer  more  particularly, 
its  tliickness  is  increased  ten  or  twenty  fold.  Such  were  prob- 
ably the  cases  which  Brinton  represented  as  a  peculiar  form  of 
cirrhotic  intlammation  of  the  stomach. 

When  this  hypertrophy  of  the  submucosii  is  circumscribed,  the  overlying  mncous 
membrane,  which  is  usually  atrophied  at  those  points,  projects  in  ^lypoid  fonM 
above  the  inner  surface  of  the  stomach  ('*  gastritis  polyposa"). 

Moreover,  since  the  interstitial  connective  tissue  between  the 
muscular  fibres  increases  in  volume,  and  the  muscular  coat 
itself  be(*om(*s  hypertrophied,  an  appearance  is  presented  similar 
to  that  very  oiww  observ(»d  in  scirrhus  ventriculi,  namely,  the  tis- 
sue when  exi)osed  to  view  seems  to  be  divided  up  into  numerous 
compartments,  caustnl  b}-  the  int(»ri>enetration  of  the  grayish-red 
nnijiicuhir  libres  by  tlie  white  bands  of  ]>rc>liferated  intermuscular 
connective  tissue.  In  connection  with  these  anatomical  chanixes 
in  the  walls  of  the  stomach,  stenosis  of  this  organ  commonly 
takes  ]>hiee  at  tlie  same  x'mw,  wliich,  in  case  the  p^ioric  n^gion 
especially  is  atlected,  may  hinder  the  ]>assage  of  food,  and  give 
rise  to  consecutive  dilatation. 

Finallv,  the  serous  hn/er  is  also  occasionally  involved  in  the 
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chronic  inflammatory  process,  the  subserous  layer  becoTnes 
adherent,  the  epithelium  disappeai^s  to  a  greater  or  lesa  extent, 
and  the  whole  membi-ane  appears  thickened  aud  rough. 

Bliology. 

It  is  evident  that  the  same  group  of  causes  which  occastmi 
acute  gastric  catarrh  mmj  gim  rise  to  chronic  injlamination  of 
the  stomachy  when  tlieir  action  is  continuous  or  recurs  so  fre- 
quently that  the  eflfect  of  one  irritation  is  not  entirely  recovered 
from  before  that  of  the  succeeding  one  is  felt. 

Among  the  predisposing  causes  anwrnia^  chlorosis,  etc.,  aa 
has  been  already  intimated,  are  prominent^  since,  in  individuals 
tlius  affected  J  the  weakness  of  digestion  which  accompanies  these 
conditions  favors  the  occurrence  of  chronic  gastric  catarrh. 

Among  tlie  irritants  which  affect  the  gastric  mucous  mem- 
brane directly,  those  which  are  in  most  common  use,  as  certain 
drugs,  hot  spices,  and  the  like,  give  rise  most  readily  to  clironic 
catarrh  of  the  stomach.  The  habitual  excessive  use  of  alcoholic 
liqmrs\  particularly  the  concentrated  forma,  as  brandy,  are  more 
injurious  in  tliis  way  than  other  ingesta. 

Besides  these  irritants  introduced  from  without,  others  of  an 
Mer/^aZ  nature,  dependent  upon  changes  going  on  in  the  striic* 
ture  of  the  stomach  itself,  must  be  regarded  as  giving  rise  to 
chronic  gastric  catarrh,  Tlius  the  grovvtli  of  tumors  in  the  walla 
of  the  stomach,  gastric  ulcers,  etc.,  occasion  chronic  intlamnia- 
tion  in  their  vicinity,  and  a  part  of  the  appearances  wliich  are 
obsHrved  in  the  course  of  tliese  affections  of  the  stomaclt  nuiy  be 
attributed  to  the  complicating  gastric  catarrh.  This  will  be 
<iis€ussed  more  fully  under  the  appropriate  head. 

Tlie  occurrence  of  chronic  gastritis  is  also  favored  by  various 
morbid  processes  which  bring  about  permanent  altemtions  in  the 
condition  of  the  gastric  vessels,  or,  as  Cohnheim's  remarkable 
ittsearches  upon  inflammation  warrant  us  in  asserting,  in  the 
Btmcture  of  the  walls  of  these  vessels.  We  must  therefore  for 
the  present  regard  the  occurrence  of  chronic  gastric  catarrli  in 
tients  suffering  from  Bright" s  disease,  cancerous  cachexia, 
miosis,  etc,  as  depending  upon  the  fact  that  the  physio- 
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logical  integrity  of  tlie  vascular  walls  gradually  suffers  tinder  the 
influence  of  that  waste  of  albumen  and  tissue  so  prominent  in 
these  affections.  In  this  way  opportunity  is  offered  for  the  oc- 
currence of  inflammation.  A  predisposition  to  disease  once 
established  by  any  one  of  the  affections  just  mentioned,  an  organ, 
which  like  the  stomach  is  constantly  exposed  to  the  action  of 
external  irritants,  sometimes  of  a  vk^vy  coarse  kind,  is  strongly 
prone  to  take  on  inflammatory  action. 

The  fact  that  chronic  catarrh  of  the  stomach  is  a  complication 
of  those  morbid  conditions  which  are  accompanied  by  persistent 
hyper^emia  of  this  organ,  may  be  explained  in  a  similar  manner. 
Such  a  condition  is  observed  chiefly  in  obstruction  oftheportcA 
system,  as  well  as  in  various  affeclions  of  tJie  Uiyer^  particularly 
ciTTJiosis^  and  in  diseases  of  the  portal  vein  itself.  Furthermore, 
imped imenis  in  the  system  of  the  vena  eava^  dependent  upon 
off eet ions  of  the  Itmgs  and  hearty  give  rise  to  obstructions  in  the 
parietes  of  the  stomach— in  part  directly,  through  the  inferior 
oesophageal  veins,  in  part  indirectly,  through  the  hepatic  veins, 
the  ven?e  centrales  hepatis,  and  the  trunk  of  the  portal  vein  with 
its  gastric  branches.  In  all  these  cases,  while  the  obstruction 
itself  is  not  the  iiinnediate  cause  of  intlanimation,  it  seems  at 
least  to  induce  a  pn^lisposition  to  this  condition.  Thus  Irritants 
coming  in  contact  with  the  mucous  membrane  of  the  stomach 
under  these  circumstances,  though  less  severe  than  those  fre- 
quently borne  by  it  with  impunity  when  in  a  nonnal  condition, 
are  sufficient  to  arouse  inflammatory  processes  in  the  vessels  and 
surrounding  tissues.  These  favor  serous  infiltration  of  the  mas- 
cular  structure  of  the  stomach  with  the  resultant  enfeebled  gas- 
tric movements. 

The  more  frequent  occurrence  of  chronic  gastric  catarrh  in  the 
male  sex  doubtless  df^pends  upon  the  fact  that  men  are  more 
exposed  than  women  to  the  causes  which  induce  this  affection. 
As  regards  the  circumstance  that  aged  persons  are  more  easily 
afferti^l  than  the  young,  this  is  accounted  for  by  the  weakened 
condition  of  the  muscular  structures,  and  also  of  the  vascular 
sj^stem  ivl  the  stomacli,— in  other  words,  by  those  causes  which 
tend,  as  we  have  already  mentioned,  to  favor  the  occurrence  ( * 
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Symptomatology. 

The  chief  symptom  of  chronic  catarrh  of  the  stomach  is,  as 
might  be  expected,  difSculty  of  Ai^e^iion—^^ dyspepsta,^^     Dys- 
pepsia is  a  complex  of  symptoms  which  in  a  general  sense  may  be 
said  to  be  pmseiit  in  all  gastric  affections,  because,  after  all,  it  is 
uothing  more  than  the  expression  of  functional  disturbance  on 
llie  ]>art  of  the  digestive  apparatus,  espt^cially  of  the  stomach 
itself.     When  it  is  considered  tluit  the  first,  if  not  the  only  re- 
quisite for  perfect  digestioa  is,  that  a  sufficient  quantity  of  active 
gastric  juice  shall  be  secreted,  it  may  easily  be  understood  that 
m no  disease  are  the  symptoms  of  dyspepsia  more  decided  than 
m  afffctious  of  the  mucous  membrane,   this   its(^lf  coutaining 
tlie  source  of  the  gastric  juice.     Catarrhal  intlamiiiation  is  of  all 
tbe  affections  of  the  stomach  the  one  best  calculated  to  give  rise 
to  djsj>epsia,  because  the  disease  usually  affects  considerable 
ains  of  the  inner  surface  of  this  organ. 

The  diagnosis  of  dyspepsia  presents  no  difficulties.  It  shows 
itsi^f  first  in  diminished  or  perverted  appetite^  there  being  at 
tiint^sa  strong  craving  for  piquant  foods,  at  other  times  an  aver* 
sion  to  all  nourishment.  For  instance.,  almost  as  soon  as  the 
patii^nt  lias  begun  to  eat,  lie  experiences  a  feeling  (»f  repletion,  by 
v?liidi  he  must  take  warning  to  eat  no  more,  if  he  does  not  desire 
to  risk  an  increase  of  discomfort  after  the  meal.  In  connection 
with  this,  there  is  freqn«^ntly  an  increased  secret  inn  qf  salita^ 
probably  excited  by  reflex  action  from  the  stomach,  ffjgetlier 
^\l\i  peri^ers ion  of  taste^  most  natnralh^  to  be  accounted  for  by 
the  concurrent  catarrh  of  the  mouth  and  pharynx. 

Neither  abnormal  thirst  nor  alterations  in  the  appearance  of 

the  tongue  are  to  be  regarded  as  constant  symptoms.     On  the 

other  liand,  an  uneomfortahle  sense  of  toeight  or  pain  in  the 

^igm(riu7n,  a  desire  to  gain  relief  by  sighing,  together  with 

I     tude,  a  dull  feeling  in  the  head,  etc.,  are  all  symptoms  which 

isually  accompany  gastric  catarrh. 

Much  more  important  than  the  symptoms  just  mentioned  are 

objective  signs— the  only  positivf*  indications  of  the  ])resence 

lyspepsia,     I  allude  to  those  variations  from  the.   normal 

rd  in  the  coinposilion  and  Iransformations  of  the  con- 
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tents  of  the  stomachy  which  can  he  estimated  hy  chemical  in- 
vestigations. Many  patients  suffer  from  acid  eructation,  that  is, 
the  rise  into  the  mouth  of  fluids  possessing  an  acid  taste.  This 
is  to  a  certain  degree  characteristic  of  chronic  gastric  catarrh. 
Fenwick  has  shown,  by  examinations  in  a  number  of  different 
cases,  that,  when  persons  wlio  suffer  constanily  from  acid 
eructations  after  eating  are  caused  to  vomit  before  breakfast, 
large  quantities  of  tough  mucus,  mixed  with  the  remains  of  food, 
are  ejected ;  while  in  persons  who  only  suffer  from  eructation 
to  a  less  degree,  or  in  whom  vomiting  is  only  occasionally  in- 
duced, a  small  quantity  of  thin  fluid  is  ejected.  Since  these 
examinations  w^ere  made  in  persons  who  had  not  yet  breakfasted, 
they  have  a  decided  value,  for,  according  to  my  experience,  the 
stomach  of  healthy  persons  is  at  this  time  entirely  empty. 

The  inquiry  as  to  the  cause  of  this  acid  eructation  is  connected 
with  the  question  as  to  the  origin  of  the  acid  present  in  the 
contents  of  the  stomach  vomited  in  gastric  catarrh.  Examina- 
tion of  the  matters  vomited  by  patients  suffering  from  this  affec- 
tion shows  the  presence  of  acids  of  the  fatty  series,  particularly 
acetic  acid  and  butyric  acid. 

Lactic  acid^  which  is  also  found,  cannot  be  regarded  as  an  abnormal  constituent, 
since  it  is  present  as  a  normal  digestive  product  of  the  carbohydrates.  The  forma- 
tion of  lactic  acid  may  probably  be  regarded  as  a  normal  process  of  fermentaiion 
going  on  in  the  healthy  stomacli,  by  which  the  starchy  portions  of  the  food  are 
transformed,  under  the  influence  of  some  ferment  introduced  into  the  stomach 
from  without.  The  saliva  here  plays  only  a  subordinate  part.  Since,  in  addition, 
it  is  known  that  in  gastric  catarrh  the  food  remains  a  longer  time  in  the  stomach, 
the  thougiit  naturally  suggests  itself  that  under  these  altered  circumstances  the 
action  of  the  ferment  is  more  persistent,  and  the  normal  fermentation  proceeds  to  a 
further  extent.  More  tlian  the  normal  amount  of  lactic  acid  is  also  formed  in  the 
stomach,  and  this  during  the  fermentative  process  goes  on  to  the  formation  of  hutyrie 
acid,^  with  the  development  of  carbonic  acid  and  hydrogen.  This  metamorphosis 
can,  as  is  known,  be  brought  about  outside  of  the  body,  when  putrefying  albumen 
is  allowed  to  act  upon  sugar,  or  when  the  salts  of  lactic  acid  are  caused  to  ferment. 
Besides  these  two  acids,  acetic  acid '  is  also  formed  from  the  carbohydrates  in  the 
diseased  stomach. 


»  C«H„0.  =  2C,HpO,  =  (  CH.Oj  Butyric  acid. 
(Grape  (Lactic  \  Cj  0^  Carbonic  acid, 
sugar.)  acid.)  (      H,       Hydrogen. 

.C.H„0.-   ^C,H„0  5  ^,^^„,  ^    o  _    (C.H.O,  Acetic  acid. 
(Grape  -j  CiHfX)  t 

sugar. ) 


(  C.H.O, 

■^C,     O* 
(      H, 

Ai     V  1    .     rk         (C  H.O,  Acc 
sv..mu,   Alcohol  +.0-    \cjj^^ 

(  Cj    Oi  Carbonic  acid.  (      H.Oa  Water. 
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Prerichs,  to  whose  yaluable  labors  upon  the  subject  of  digestion  we  owe  the 
first  explanation  of  these  fermentative  processes  in  the  stomach,  demonstrated  yeast 
fungus  in  the  matters  vomited,  while  Graham  and  Schultzen  showed  the  presence  of 
alcohol,  as  a  result  of  the  transformation  of  carbohydrates.  It  thus  appears  beyond 
a  doubt  that,  under  certain  circumstances,  alcoholic  fermentation  may  take  place  in 
this  organ.' 

We  must,  therefore,  distinguish  two  different  directions  in 
which  the  transformation  of  the  carbohydiates  tends.  On  the 
one  hand,  we  have  butyric  acid  fermentation^  in  the  course  of 
which  lactic  acid,  butyric  acid,  carbonic  acid,  and  hydrogen 
appear  as  the  principal  products  of  change,  while,  most  probably, 
other  members  of  the  fatty  acid  series  (formic  acid,  acetic  acid, 
caprylic  acid,  etc.)  are  found  as  secondary  products.  On  the 
other  hand,  we  have  alcoholic  fermentation^  with  carbonic  acid 
and  acetic  acid  as  the  principal  products,  glycerine,  and  succinic 
acid  (Schultzen)  as  secondary  products.  These  are  beyond  doubt 
formed  by  the  development  of  alcohol  in  the  stomach,  just  as 
alcohol  and  carbonic  acid  result,  according  to  Pasteur's  observa- 
tions, from  the  fermentative  transformation  of  sugar. 

These  fermentative  processes  are  initiated^  partly  by  fer- 
ments introduced  into  the  stomach  fromwithout^wJtich  come  into 
play  during  the  transformation  of  the  gluten  into  lactic  acid^  and 
during  yeast  fermentation^  and  partly^  by  the  contact  of  the 
carbohydrates^  particularly  sugar ^  with  albuminous  substances 
which  have  begun  to  putrefy.  Since,  however,  the  gastric  juice 
usually  hinders  putrefaction  ;  since,  further,  it  has  been  observed 
that  yeast  fungus  may  be  swallowed  by  the  ounce  without  inju- 
rious effect,  the  normal  gastric  juice  evidently  preventing  the 
occurrence  of  fermentation  as  well  as  putrefaction  to  any  extent, 
we  must,  if  we  would  understand  the  anomalous  transformations 

'  Frerichs  found,  in  addition,  that  *^a  part  of  the  carbohydrates^*  in  the  matters 
Tomited  '^  were  changed  into  a  tough,  stringy  mass,**  and  he  ascertained  by  the  post- 
mortem examination  of  a  patient,  who  during  life  had  ejected  masses  of  this  nature 
with  great  effort,  that  the  walls  of  the  stomach  were  coated  with  a  layer  of  viscid 
matter  from  two  to  three  lines  in  thickness.  This  transformation  of  sugar  into  a 
mucilaginous  material  like  gum-arabic  \a  also  observed  outside  of  the  organism— in 
beet  juice,  for  ezample^and  is  known  by  the  name  of  ^"viscous  fermenUition.^'*  This 
▼aiiety  of  fermentation  forms  the  third  kind  of  abnormal  transformation  which  the 
carbohydrates  may  undergo  in  the  stomach. 
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which  occur  in  the  stomach  during  digestion  in  cases  of  chronic 

gastritis,  ask  ourselves  tlie  question,  m  tohat  way  the  normal 
composition  or  action  of  the  gastric  Juice  is  altered. 

As  yet  it  is  impossible  to  decide  this  question  with  certainty 
in  all  cases,  but  the  following  explanation  will,  it  is  hoped, 
afford  some  aid  in  this  direction. 

As  refjards  the  two  constituents  of  gastric  jtiice^  acid  and 
pepsin^  certain  relatim  proportions  are  necessary  to  normal 
digestion,  Tlie  amount  of  acid  present  in  the  stomach  is  of  pecu- 
liar iniportance  £is  regards  tlie  undisturbed  fultihnent  of  the  pro- 
cess. For  experiment  has  shown  that  the  smallest  amount  of 
the  other  constituent  of  gastric  joicej  pepsin,  is  sufficieut  to  dis- 
Bolre  an  unlimited  quantity  of  fibrin,  if  a  proper  supply  of  acid  is 
constantly  kept  up.  An  abnarmal  diminution  of  the  prfypof- 
tion  of  jyepsin  in  the  gastric  juice  will  not  put  a  stop  to  diges- 
tion, but,  as  experience  has  deraonstrated,  will  at  most  retard 
this  process  to  a  certain  extent*  A  wartf  of  addj  on  the  other 
hand,  will  soon  bring  digestion  to  a  stand-still. 

AVhile  now,  as  we  have  seen  above,  there  can  be  no  doubt  that 
in  acute  gastric  catarrh  deficiency  of  acid  must  in  many  cases  be 
ivgartlrd  as  the  cause  of  defective  digestion,  this  by  no  means 
account?^  for  the  dj^spepsia  of  chrouic  gastric  catarrli.  On  the 
contrary,  the  belief  is  widely  prevalent  tliat  in  this  affection  an 
excess  of  acid  is  pn?sent  in  the  stomach,  of  which  the  acid  eruc- 
tation and  vomiting  of  chronic  gastritis  is  an  undoubted  symptom, 
Occasitnially,  as  I  have  convinced  myself,  the  contents  of  the 
stomach,  though  possessing  a  disagreeable  acid  odor,  maj'  be  neu- 
tral in  reaction.  Aside  from  this,  the  decision  of  the  question,  aa 
to  excess  or  deficiency  of  acid  in  the  stomacli,  depends  upon  the 
nature  of  the  arid  present.  For  since  experiment  luis  shoivi 
that  hj'drochloric  acid  possesses,  in  connection  with  pepsin,  about 
ten  times  the  digestive  power  of  acetic  acid,  it  is  evident  that  the 
gastric  Juice  of  a  patient  suffering  from  ehronie  gastric  catarrh 
which  is  apparently  rich  in  arid,  mag^  as  regards  its  digestiH 
power,  he  really  poor  in  this  res  pert,  the  aeid  present  being 
merely  acetic  acid,  derived  from  the  dt  composed  carboJiydratts 
of  tJie  food.  This  theor}^  is  vt*rifiod  by  clinical  observation  ;  for, 
if  a  portion  of  its  contents  be  removed  from  the  diseased  stomach 
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by  means  of  the  pump,  it  will  be  found  that,  although  this  may 
offer  a  strongly  acid  D^action,  yet,  upoa  neutralizing  it  slightly 
and  adding  pepsin,  so  far  from  its  digestive  power  being  increased, 
it  is  diminished. 

At  all  events,  after  taking  into  account  the  various  circum- 
stances connected  with  dyspepsia,  the  physiological  experiments 
which  have  been  made,  together  with  my  clinical  researches, 
and^  finally,  upon  consideration  of  the  beneficial  effects  of  hydro- 
chloric acid  in  chronic  digestive  derangements,  it  must  be 
admitted,  that^  in  many  cases  of  dyspepsia^  a  lack  of  acid  is 
tlie  cau^se  of  defeeHise  digestitm. 

It  is  not  indeed  to  be  denitd  that  the  absolute  quantity  of 
acid  present  in  the  stomach  in  the  dyspepsia  of  chronic  gastric 
catarrh  may  be  very  considerable  ;  only,  as  we  have  seen,  the 
quality  of  this  acid  is  such  that  it  is  not  calculated  to  eflfert 
active  digestion  with  pepsin.     Were  the  hydrochloric  acid  itself 
abnormally  increased  in  quantity,  no  evil  could  result  unless 
tliis  increase  was  excessive.     The  latter  can  hardly  be  imagined, 
however,  since  the  limits  within  which  the  proportion  of  acid 
may  vary  without  digestion  suffering   to  any  extent  are  pretty 
wide,  and,  besides  tliis,  the  excessive  increase  of  the  acid  present 
would  cause  a  speedy  expulsion  of  the  contents  of  the  stomach- 
It  is  quite  as  improbable  that  an  abnormal  increase  in  the  amount 
of  pepsin  should  interfere  with  the  digestive   process  fur  any 
leDgth  of  time ;  for  a  larger  proportion  of  pepsin  in  the  gastric 
juice  would,  on  the  contmr}',  accelerate  digestion,   and  \'\\^j\  if 
an  excess  were  present,  this  would  be  reabsorbed  without  injuri- 
ous effects- 

On  the  other  hand^  an  excessive  acciimulafion  in  /he  .stomacJi 
of  the  prod  net  of  the  action  of  pepsin  and  acid — the  pij>fone,s^ 
'*  probably  a  not  infrequent  cause  of  chronic  dyspepsia,  prir- 
tmhrly  in  chronic  catarrh  of  the  stomach.  We  know  that 
even  twelve  hours  subsequent  to  a  full  meal  of  animal  food, 
and  gastric  juice,  together  with  a  large  quantity  of  undigested 
meat,  may  he  ejected,  and  we  must  iu  these  cases  conclude  thiit 
tlie  ingestion  of  too  large  a  quantitj'  of  albuminous  matters  pre- 
Tf^nts  the  accomplishment  of  perfect  digestion.  This  is  still  more 
^pt  to  be  the  case  when  the  muscular  structures  act  inefFiciently, 
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which,  if  we  may  judge  by  pathological  appearances,  must  be 
the  case  in  chronic  gastric  catarrh.  If  we  consider,  further,  the 
fact,  which  is  noted  daily,  that  in  chronic  inflammation  of  other 
organs  resorption  is  retarded,  and  also  that  in  chronic  gastric 
catarrh  decided  changes  must  probably  occur  in  the  walls  of  the 
vessels,  and  that  this,  in  connection  with  the  thick  layer  of  mucus 
which  is  spread  out  over  the  inner  coat  of  the  stomach,  acts  still 
further  to  diminish  resorption,  we  can  scarcely  doubt  that  defi- 
ciency in  this  latter  process  is  among  the  causes  of  dyspepsia  in 
chronic  gastric  catan-h.  The  actual  existence  and  etiological 
significance  of  this  factor  will  be  more  particularly  discussed  in 
the  section  upon  dilatation  of  the  stomach.  Abnormal  retention 
of  the  products  of  digestion  in  the  stomach,  whether  due  to  one 
cause  or  another,  can  evidently  result  only  in  increase  of  the 
dj'^spepsia,  because,  under  these  circumstances,  the  process  of 
fermentation  above  described  must  be  kept  up  continuously. 

Finally^  the  anatomical  alterations  undergone  by  the  glan- 
dnlar  tissue  must  be  regarded  as  giving  occasion  for  the  occur- 
rence of  dyspepsia  in  the  disease  under  consideration.  For 
the  gland  tubules  becoming  in  part  atrophied  by  proliferation  of 
the  interstitial  tissues,  and  in  part  fattily  degenerated  during  the 
progress  of  the  inflammation,  the  secretory  surface  becomes 
perceptibly  lessened,  and  consequently  the  quantity  of  gastric 
juice  secreted  is  decidedly  diminished.  Under  these  circum- 
stances the  latter  no  longer  suffices  for  the  digestion  of  the  food, 
and  thus  indirectly  gives  occasion  to  abnormal  changes  in  the 
ingesta,  with  consequent  dyspepsia. 

The  same  disproportion  between  the  quantity  of  gastric  juice 
secreted  and  the  amount  of  food  exposed  to  digestion  is  found 
in  those  conditions  known  as  ^^  torpidity  of  digestion^^''  ^^  atony 
of  the  stomach,'^'*  etc.  In  such  cases  the  gastric  mucous  mem- 
brane reacts  too  feebly  to  the  stimulus  of  food,  and  so  does  not 
produce  a  sufficient  quantity  of  gastric  juice.  Individuals  who 
suffer  from  this  form  of  dyspepsia  endeavor  instinctively  to 
remedy  the  defect  by  eating  spices  and  other  stimulating  articles 
of  diet  with  their  food,  and  thus  to  excite  a  more  sufficient 
production  of  gastric  juice. 

Direct  evidence  of  the  existence  of  such  pathological  conditions  may  be  afforded 
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Ihj  the  foUowing  procedure.  If  the  tulje  of  tlte  Rtomaclj  putnp  be  introduced  into 
[the  stoni:ich  of  n  healthy  person,  llie  mi'clianiciil  irritation  tjiun  produced,  together 
I  with  the  stirnuhition  of  cold  water  poiiivd  tlnougli  the  tube,  is  suthcient  to  fmlucc 
la  slight  secretion  from  the  ga&tric  mueoUB  membrane,  and  suWqucntly  there  flows 
from  the  opening  of  the  tube  a  feebly  arid  fluid.  In  torpidity  of  digestion  this 
slight  stimulation  ia  evidently  insuflicient,  for,  under  the&e  circumstanced,  the  Jtaid 
poured  attt  d>  the  ttiHt  U  neutral  in  react i&n. 

When,  now,  from  one  cause  or  anofher,  tlie  gastric  function 
becomes  permanently  perverted,  symptoms  of  dy^^pepsia  appeRr, 
among  wbidi  vomiting  is  important,  because  by  tbis  meanti  the 
stomach  is  emptied  of  its  abnormal  contents,  the  examination  of 
which  is  most  likely  to  aid  in  discovering  the  tnie  nature  of  the 
affection. 

Aside  from  tliose  abnormal  products  of  fermentation,  the 
origin  of  which  has  been  previously  discussed,  and  whose  pres* 
ence  in  the  matters  vomited  may  sometimes  be  proved  chemi- 
cally by  very  circumstantial  methods,  various  forms  of  fungi 
are  found  on  microscopic  examination  of  the  ejec/a.  Among 
these  tlie  commonest  are  the  yeast  fungus  (torula  cerevisiie),  in 
alcoliolic  fermentation,  and  the  sarcma  Tjenlriculi,  known  by 
its  quadratic  segmentation,  which  Avas  first  discovered  in  1842  by 
J,  Goodsir,  in  the  ejecta  of  a  man  who  suffered  from  undoubttMl 
dilatation  of  the  stomach.  These  fungi  probably  bear  no  rela- 
tiou  to  the  usual  fermentative  processes. 

At  least  Kllhne '  failed  to  observe  any  development  of  gaa,  aTthongli  he  allowed 
tarcinr^  mixed  with  voniited  niattera  to  remain  for  days  together  over  mercury, 
and  also  mingled  fermf^ntahle  mixtures  of  sugar,  peptones,  saliva,  etc.,  with  the 
fluid  containing  sarciiin?,  R.  Weise  convinced  himself  hy  chr  niieal  exflminntion  of 
the  sarcma  fungus  that  it  contained  ailicious  particles  vrhich  appeared  to  he  the 
remains  of  diatoms;  he  found  always  in  the  same  stomach,  iiesidca  the  sarcina?, 
certam  fungus  cells,  which  he  proposes  to  (all  /rmtulia  tentrieuU. 


.  —  -^-*  1 1  ^  J    *  ^  ^  J 


Finally,  the  masses  rejected  in  that  peculiar  variety  of  vomit- 
Hus  matufinifs  present  an  especial  form.     Since 
^QO)  has  examined  more  closely  the  fluid  vomited, 
[  shows  a  various  reaction — iisuiilly  alkaline 
any  longer  that  *'  waterbrash''  consists,  for 
►,  swallowed  by  the  patient  on  an  empty 

b.  der  Phys.  Chemie.  S.  59, 
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Btomacb,  particularly  at  night,  and  belched  up  again  in  the 
morning,  'being  found  nnassim liable.  Pyrosis  most  usually 
occurs  in  the  chronic  catarrh  of  liabitual  drinkers,  and  ap]>ears 
to  result  from  secretion  of  saliva,  dependent  (by  reflex  actiouj 
upon  the  condition  of  the  stomach.  Such  secretion  can  at  least 
be  induced  by  irritating  the  mucous  membrane  of  the  stomack, 
and  salivation  is  encountered  clinically,  alternating  with  the 
vomiting  of  watery  fluid, 

Thia  detailed  description  of  the  dyspepsia  of  chronic  gastric 
catarrh,  with  its  relations  to  the  functions  of  the  stomach  and 
its  results,  has  been  deemed  advisable,  because  it  forms  the  most 
prominent  symptom  of  the  affection  under  consideration,  while 
the  various  other  symptoms  are  not  invariably  observed  and  are 
of  minor  significance.  For  the  sake  of  completeness,  however,  a 
short  descrijDtion  of  the  latter  will  now  be  given. 

AYhen  the  chyle  already  undergoing  putrefactive  change 
passes  cm  into  the  intestinal  canal,  flatulence  may  ensue  to  a 
marked  degree,  and  the  resulting  meteorism  may  give  rise  to 
increased  discomfort  and  constriction  of  the  abdomen.  Con- 
stipatlon  usually  exists,  occasionally  alternating  ivith  diarrlifpa, 
IcteruSj  wliich  is  sometimes  observed  in  connection  with  cluonic 
catarrh  of  the  stomach,  probably  owes  its  origin  to  an  extension 
of  the  inflammation  from  the  mucous  membrane  of  the  stomach 
tc»  that  of  the  duodenum  and  ductus  choledochua 

The  urine  shows  almost  constant  variations  from  the  normal 
during  the  course  of  chronic  gastric  catarrh,  in  the  form  of 
deposits  rich  in  phosphates. 

Tlie  changes  obst^rved  in  the  skin  during  the  prolonged  course 
of  this  disease— dryness,  roughness,  etc.,  as  well  as  actual  enip- 
tions,  sucli  as  urticaria,  eczema,  and  the  like^ — possess  little  more 
significance  than   the  alterations  in  the  urine  Just  mentioned- 
Quite  curious,  a]Tparently.  i.'*  a  certain  alternation  between  the 
atTection  of  tlie  skin  and  that  of  the  stomach,  so  that  the  sjii 
toms  of  the  latter  diniinish  when,  for  instance,  eczema  of 
fMce  a]ipears  (vidi^  W.  Fox,  1.  c,  p.  129).     These  cases,  howet 
are  rare,  so  that  Hebm,  who  frequently  observes  eczema  in  i 
ri»*<'tion  with   dyspepsia,   insists  that  it  does  not  stand  in 
alternative    relation    with   gastric  catarrh  j  well  authei 
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cases,  like  those  mentioned,  when  the  two  affections  appear  to 
alternate,  being  simply  due  to  coincidence. 

Distressing  palpitation  of  the  heart  and  irregularity  of  the 
pulse  are  also  observed  in  cases  of  chronic  gastric  catarrh  ;  the 
nervous  disturbances  connected  with  this  affection  are,  however, 
more  frequent  and  of  greater  interest. 

Aside  from  the  headache  and  vertigo  occasionally  observed,* 
together  with  sleeplessness,  lassitude,  and  pains  in  the  limbs,  the 
patient  is  subject  to  low  spirits,  which  exercise  a  depressing 
influence.  Thus,  for  example,  the  mind  of  the  rich  merchant, 
as  Bird  strikingly  remarks,  may  be  occupied  during  his  hours 
of  leisure  by  gloomy  forebodings  of  approaching  poverty ;  the 
workman  sees  visions  of  the  almshouse  pass  before  his  eyes, 
while  his  actual  situation  is  in  every  respect  comfortable  and 
well  assured. 

We  do  not  at  present  fuUy  understand  the  precise  relation  between  digestive 
difltorbances  and  tbc  nervous  system ;  we  cannot,  however,  ignore  the  reaction  of  the 
latter  under  the  influence  of  the  digestion.  The  national  diet  is  an  index  to  the 
tendency  of  thought  in  whole  nations,  and  it  is  a  daily  experience  that  during  the 
progress  of  digestion  thought  becomes  less  active  and  discomfort  takes  the  place 
of  ease.  In  like  manner,  the  fact  observed  in  lunatic  asylums  cannot  be  over- 
looked, that  symptoms  of  gastric  catarrh  not  unfrequently  become  developed  to  a 
marked  degree  during  the  course  of  those  forms  of  insanity  connected  with  de- 
pression of  spirits ;  unusual  mental  excitement  may  also  cause  disturbance  of  the 


'  The  vertigo  observed  as  a  result  of  dyspepsia  is  undoubtedly  in  many  cases  nothing 
more  than  a  symptom  of  the  anaemia  caused  by  the  digestive  disturbance  ;  in  certain 
CMOS,  however,  it  appears  to  be  directly  connected  with  the  gastric  nerves,  and  to  be 
designated  with  propriety,  ^* stomachic  vertigo.'^  [The  ^"vertigo  a  stomacho  laso''*  of 
Tioossean. — Tbans.].  Thus,  I  was  recently  consulted  by  a  gentleman  forty- three 
years  of  age,  who  had  suffered  for  nine  years  with  symptoms  of  dyspepsia  together  with 
Teriiga  The  latter  never  occurred  in  the  morning,  but  only  after  meals,  particularly 
ia  the  evening,  and  while  the  patient  was  seated.  He  was  obliged  to  stand  up  in  order 
to  be  lid  of  the  uncomfortable  sensation.  When  he  turned  a  comer,  or  if  he  attempted 
to  keep  step  with  any  one,  he  was  also  attacked  by  vertigo.  This  disappeared  so  soon 
•s  the  passage  of  flatus  or  eructation  took  place.  T^ie  ease  was  peculiarly  remarkable 
from  the  fad  that  I  could  excite  vertigo  artificially  by  pressiny  the  patient  over  the  epigas- 
tric region  tohUe  in  a  recumbent  position,  and  then  allowing  him  to  rise.  When  he  sim- 
ply lay  down  and  rose  again  without  palpation  of  the  epigastrium  having  been  per- 
formed, vertigo  did  not  appear.  This  accident  calls  to  mind  Schiitzenberger's  artificial 
pKodoction  of  hysterical  attacks  by  momentary  pressure  upon  the  ovaries. 
VOL.  Vn.— 12 
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digeatiTre  process.  Diseases  of  the  sexual  organs,  liysteiia^  and  the  like,  are  usui 
acct>m[)anicd  bj  dyspepsia.  These  correlattoDS  of  the  nenoiis  and  digestive 
terns  cannot  at  present  be  explained ;  even  conjectures  upon  the  subject  are 
of  phice,  so  hmg  as  we  kjiow  little  or  nothing  of  the  course  taken  by  the  secrcti 
nerveii  of  the  stomachy  and  wliile  self-poisoning  hy  abnormal  digestive  pr 
BO  extraordinarily  infrequent.  Senator's  hypothesii,  to  which  allutsion  ha 
made,  which  auggesta  that  the  products  of  abnormal  digestion^  butyric  acid,  i 
similar  heterogeneous  subslances,  may  become  reabsorbetl  and  act  as  poisons  up 
the  central  nervous  systera,  explains  this  connection  in  part,  and  is  therefore  wori 
of  cjonsidenition. 

The  vigor  and  nidrition  of  the  patient  naturally  su 
under  the  influence  of  perBistent  dyspepsia,  when  the  ti^nsfi 
mation  of  the  ingesta  is  contiimally  disturbed  and  resorpti^ 
hindered,  and  particularly  when  a  large  part  of  the  food  taken 
is  rejected  again  by  vomiting.  If  the  expression  of  hypochon- 
driasis  is  added  to  this,  the  individual  presents  a  preniatiirelj 
aged  appearance.  The  general  nutrition  of  many  patients  suf- 
fering from  chronic  gastric  catarrh  is,  however,  not  materially 
altered* 

The  course  of  the  disease  is  characteristically  tedious.  If  thft 
patient  neglect  himself,  or  if  the  affection  is  dependent  upoa 
incurable  disease  of  other  organs,  the  symptoms  of  chronic 
gastric  catarrh  may  persist  for  years.  Even  when  con^^alescence 
has  set  in,  relapses  are  very  common,  and  exacerbations  in  the 
course  of  the  disease  are  not  infrequent.  Chronic  catarrh  of  the 
stomaeh  is  not  in  itself  fatal ;  it  may,  however,  by  impairing 
nutrition,  bring  about  en  feeble  in  .41 1  of  the  organism,  and  so 
indirectly  shorten  life. 

Diagnosis. 

As  persistent  dyspepsia  is  the  chief  symptom  of  chronic 
trie  catarrh,  and  as  it  presents  itself  at  tJie  same  time  with  more 
or  less  prominence  in  most  other  diseases  of  the  stomach, 
evident  tliat  the   diagnosis   usually   offers   some   difficuJ 
must,  indeed,  be  admitted,  as  has  already  been  remarked, 
a  rule,  tlie  diagnosis  of  chronic  gastric  catarrh  can  onlv 
lished  with  certainty  w^hen  tlie  other  more  severe  cl 
tions  of  the  stomach,  particularly  gastric  ulcer,  cai 
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dilatation,  can  be  positively  excluded.  The  essential  points 
that  distinguish  these  conditions  from  chronic  gastric  catarrh 
will  be  given  when  we  come  to  consider  tlie  diagnosis  of  the 
affections  in  question.  In  otlier  cases  the  difficulty  lies  less  in 
establishing  a  differential  diagnosis  between  these  affections  and 
chronic  gastritis,  than  in  ascertaining  the  original  affection  from 
which  this  has  arisen.  It  should  be  remarked,  in  this  connec- 
tion, that,  in  addition  to  physical  exploration  of  the  thoracic 
and  abdominal  organs,  examination  of  the  urine  should  not  be 
neglected; — chronic  Bright' s  disease,  particularly  contracted 
kidney,  occurring  at  times  with  the  symptoms  of  dyspepsia, 
and  often  giving  occasion  to  egregious  mistakes  in  diagnosis. 

The  diagnosis  of  dyspepsia  is  easy,  but  its  reference  to 
some  particular  morbid  condition  in  individual  instances  is 
usually  difficult.  The  posiiice  assertion  that  chronic  gastritis, 
and  nothing  else,  is  present,  is  often  only  possible  after  long- 
continued  observation  of  the  case.  Occasionally  the  appear- 
ance of  the  matters  vomited  will  aid  the  diagnosis,  a  consider- 
able admixture  of  blood  pointing  strongly  towards  ulcer  or  carci- 
noma ;  while  the  presence  of  quantities  of  mKCUS^  in  regard  to 
the  appearance  and  reaction  of  which  some  remark  has  been  made 
above,  is  an  especial  attribute  of  chronic  gastric  catarrh. 

Prognosis. 

Chronic  gastric  catarrh  not  being  directly  fatal,  the  prognosis, 
80  far  as  life  is  concerned,  is  favorable,  the  disease  usually  ter- 
minating in  convalescence.  It  is,  however,  beyond  doubt  a 
stubborn  affection,  the  cause  usually  being  irremovable,  whether 
an  incurable  affection,  as  pulmonary,  cardiac,  or  hepatic  disease, 
or  the  habit  of  continually  irritating  the  stomach  with  ingesta, 
particularly  alcoholic  liquors.  In  either  case  therapeutic  efforts 
are  in  vain. 

As  we  find,  in  all  debilitating  diseases,  old  people  bear  the  dis- 
turbances of  nutrition,  necessarily  connected  with  chronic  gastric 
catarrh,  much  less  easily  than  the  young,  and  in  the  aged  the 
occurrence  of  this  affection  undoubtedly  hastens  dt^ath  by  maras- 
mus.    The  prognosis  is  favorable  in  those  cases  where  the  gastric 
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catarrh  originates  in  removable  causes^  particularly  where  it  has 
been  brought  on  by  improper  food,  chlorosis,  etc, 

TreaimeTd. 

Close  examination  of  the  circumstances  connected  with  the 
etiology  of  chronic  gastric  catarrh  fully  sliows  ho^v  seldom  ayd 
with  wliat  difficulty  the  causes  of  this  disease  can  be  removed,  or 
even  modified  in  tludr  action,  by  medical  art.  That,  however,  the 
treatment  of  tlie  original  disease  should  be  attempted,  and  that 
at  the  same  time  aJl  known  therapeutic  measures  available  against 
the  chronic  gastritis  should  be  duly  considered,  needs  hardly  to 
be  said. 

In  that  form  of  gastric  catarrh  which  is  dependent  uponjpttf- 
'monary  and  cardiac  affections^  the  fact  that  digitalis  causes 
loss  of  appetite,  nausea,  and  vomiting,  should  not  prevent  the 
employment  of  this  medicine,  for  the  improvement  in  the  action 
of  the  heart  brought  about  by  the  remedy  will  be  accompanied 
by  a  corresponding  amendment  in  the  chronic  gastritis,  sinoj 
the  latter  is  due  to  disturbance  of  the  circulation.  In  those  cases 
where,  althnugli  digitalis  exercises  a  sedative  and  strengthening 
influence  upon  the  action  of  the  heart,  the  gastritis  continues 
unchecked,  I  am  inclined  to  attribute  the  origin  of  the  latter  to 
some  other  cause  than  venous  congestion* 

Oa,slrlc  catarrh  depcRdent  upon  congestion  of  the  portal  cir- 
ct£?rt^i£>/i  demands  consi deration  of  the  liepatic  affection  involved, 
and  may  also  indicate  depletion  of  the  rectal  veins,  the  use  of 
salines,  etc. 

In  the  treatment  of  clironic  catarrh  of  the  stomach  it  is  im* 
portant  to  know  whether  an  amemic  condition  is  not  at  the  root 
of   the  difficulty.      In  such  cases  hydrocMorio  acid  may  be 
employed  in  connection  with  preparations  of  iron.     It  maybe 
administered  in  doses  of  from  six  to  eight  drops  in  a  wine 
of  water,  to  be  tak*^n  a  few  hours  after  meals.     The  ration** 
such  medication  is  evident,  aside  from  clinical  experienC' 
the  results  of  Manassein's  experiments  (vide  supra). 

If  we  have  to  deal  with  a  gastric  catarrh  wlv"  ' 
of  chilling  of  the  surfacCj  Turkish  batlis. 
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similar  hydrotherapeutic  methods  may  be  employed.  These  last, 
and  also  the  use  of  an  abdominal  bandage  of  flannel,  are  the  best 
means  of  guarding  against  relapse. 

In  cases  where  the  catarrh  of  the  stomach  is  dependent  upon 
incurable  lesions,  as  in  tuberculosis,  carcinoma,  old  age,  etc.,  or 
where  chronic  Bright' s  disease  is  the  exciting  cause  of  gastric 
inflammation,  or  of  ursemic  dyspepsia  resembling  it,  we  can  scarce- 
ly expect  to  fulflll  the  indication  of  ''removal  of  the  cause," 
nor  can  we  indeed  hope  for  much  benefit  from  therapeutic 
measures.  We  can  scarcely  anticipate  more  from  denying  spirits 
to  the  habitual  drinker,  or  advising  careful  attention  to  diet  in 
the  case  of  poor  persons  who  are  restricted  to  a  fare  of  potatoes 
and  the  like. 

While  then  we  can  only,  in  rare  instances,  remove  the  remote 
cause  of  chronic  gastric  catarrh,  yet,  fortunately,  on  the  other 
hand,  the  proximate  irritation  which  keeps  up  the  disease  may 
often  be  combated  successfully  by  medical  means.  We  have 
seen  that  fermentative  processes  occur  within  the  stomach  as  a 
result  of  the  disease,  and  that  the  products  of  this  fermentation 
are  of  such  a  nature  as  to  prevent  perfect  digestion  of  the  food. 
Now  experiments  upon  fermentation,  carried  on  externally  to 
the  organism,  show  that  when  this  process  is  once  established  in 
the  stomach,  fresh  food  introduced  into  this  organ  becomes 
involved  in  the  abnormal  transformation.  The  first  and  most 
important  procedure^  therefore^  in  the  treatment  of  well-marked 
cases  of  gastric  catarrh^  is  to  put  a  stop  to  the  concomitant 
fermentation  in  the  stomach.  Various  means  may  be  employed 
to  accomplish  this  end.  Either  we  may  make  use  of  medicines 
calculated  to  arrest  the  process  of  fermentation  without  removal 
of  the  gastric  contents,  or  we  may  effect  the  removal  upwards 
or  downwards  of  the  decomposing  matter  which  keeps  up  the 
catarrh,  and  thus  furnish  a  clear  field  for  the  digestion  of  food 
which  may  subsequently  be  taken  into  the  stomach. 

As  regards  the  first  method  of  treatment,  unfortunately  we 
possess  no  medicine  of  undoubted  anti 'fermentative  action  in 
disturbances  of  digestion.  Creosote  is  the  most  likely  to  be 
useful,  or  perhaps  benzine^  which  Naunyn  recommends  as  more 
certain  than  the  other.    The  former  may  be  administered  in  pill 
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form  in  the  dose  of  from  one-half  to  tliree-quarters  of  a  grain, 

while  benzine  may  be  given  in  twenty-drop  doses. 

More  certain  and  more  correct  in  principle  h  the  use  of  the 
second  mode  of  treatment,  by  which  the  camty  of  the  stomach  U 
freed  from  its  decomposing  eantcnts  by  reniozal  upwards  or 
downwards. 

Evacuation,  by  means  of  the  intestine,  is  best  attained  by  the 
nse  of  some  of  the  all^aline- saline  mineral  waters,  in  which  sul* 
pliate  of  soda  is  the  active  ingredient.     Among  these  Carkbad, 
Marienbad,  and  Tiirasp  are  chietly  to  be  preferred  ;    the  latter 
is  most  useful  in  cases  where  excessive  Hatuleuce  coexists,  on 
account  of  the  notable  proportion  of  carbonates,  particularly 
carbonate  of  lime,  which  it  contains.     The  specific  action  of  tkt 
waters  of  Tarasp  in  sucli  cases  may  probably  be  explained  by 
the  fact  that  wliere  fermentation,  witli  the  development  of  much 
gas  and  acid,  occurs,  the  richness  of  these  waters  in  the  salts 
mentioned  enal)]es  them  to  neutralize  the  acidj  and  then  Ion- 
mom  the  conlenis  of  the   intestinal  tracts  thus  somcichal  im- 
proced  in  character^  bffore  further feTnientatlon  can  take  plm^ 
io  an  appreeiahle  extent.     The  employment  of  the  natural  sul- 
phate of  soda  mineral  water  is  to  be  preferred  to  the  pi-escrip- 
tion  of  simple  Glauber  s  l?alt^^,  since  we  have  in  the  case  of  tlies^ 
waters,  besides  the  action  of  this  salt,  the  effect  of  certain  other 
(sodium)  salts  upon  the  gastric  mucous  membrane.     The  thera- 
peutic effect  of  the  hitter  has  been  demonstrated  by  long  expe- 
rience, and  will  be  referred  to  again  further  on.     If,  on  the  other 
hand,  we  desire  in  a  givim  case  merely  to  cany  out  the  indica- 
tion above  mentioned— that  is,  the  removal  of  the  injurious  con- 
tents of  the  stomach— we  may  employ,  in  place  of  the  natural 
mineral  water,  artificial  Carlsbad  salts  (tolerably  pure  sulphate 
of  soda)  dissolved  in  water.      In  any  case,  we  must  observe 
this  rule  in  its  administration,  namely,  to  gim  enough  mineral 
water  or  salt  to  prod  ace  seiner  al  watery  stools.     I  do  not 
eider   tlie   administration  of  other  purgatives  advisable, 
we  may  attain  the  desired  object  by  the  means  above 
tioned,   without  any   evil  effect.      At   most  it  may  be 
mended,  in  cases  of  obstinate  constipation  with  e 
gastric  mucous  membrane,  to  begin  treatmt 
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^rich  in  chloride  of  sodium,  as,  for  instancej  Mergentheim  or  Kis- 
I  Bingen,  instead  of  Cai-lsbad. 

To  empty  the  stomach  through  the  jnouth  seems,  however, 

much  more  rational  than  the  method  jnst  mentioned.      For  while 

purgation  involves  irritation  of  the  intei>tinal  tract  througliout  its 

entire  length  by  the  passage  of  abnormally  changed  ingesta, 

evacuation  by  the  mouth  not  only  relieves  the  stomach  of  the 

offending  matters,  but  at  the  same  time  removes  them  from  the 

body.     From  this  point  of  view,  furthermore,  that  method  will 

deserve  most  confidence  which  serves  most  perfectly  to  evacuate 

the  stomach,  and  tliis  object  is  best  attained  by  means  of  the 

$t<mmc?i  pirmp.     The  thorough  unloading  and  cleansing  of  this 

organ,  which  is  effected  by  the  in^^trument  in  question,    is,   as 

Schliep's  recently  published  researches  show,  most  admimble  in 

Its  influence  upon  simple  gastric  catarrh,  and  tlie  treatment  of 

such  cases  should  always  begin  with  it.     If  there  are  insuperable 

diffit^ulties  in  the  case  of  any  patient,  if,  as  occasionally  liappens, 

lamting  supei'venes  whenever  an  attempt  is  made  to  introduce 

ihetiilie,  or  if,  in  spite  of  all  pei-suasiun,  the  patient  declines  to 

allow  tlie  procedure,  administration  of  an  emetic  is  indicated. 

We  may  employ  ipecacuanha,  or,  better,  for  the  reasons  above 

mentioTied  (vide  Acute  Gastric  Catarrh),  apomorjihia.    By  means 

of  emetics,  and  still  more  by  the  use  of  the  pump,  not  only  may 

tlie  abnormal  fermenting  ingesta   be  removed,   but  also  viscid 

mucus  which  adheres  to  tht?  walls  of  the  stomach  and  interferes 

with  the  action  of  the  gastric  juice  upon  any  food  which  may 

BnbseqTiently  be  taken. 

It  would  be  unreasonable  to  expect  that  a  5/7^/7/^  evacuation 

of  tlie  stomach  by  this  method  would  be  sufficient,  exce])ting  in 

Tapp  instances,  to  restore  the  diseased  mucous  membrane  to  a 

healthy  condition,  even  if  it  should  bt*  protected  ngainst  further 

injurj.    The  probability  of  a  cure  will  l>e  much  greater  if  evacua^ 

»  by  means  of  the  stomach  pump  be  repeatedly  practised,  or 

Carlsbad  water  be  used  during  a  long  period. 

tter  the  diseased  gastric  mucous  membrane  has   hc(m,  as 

*epared  for  recovery  by  one  of  the  methods  just  men- 

lost  important  indication  is  to  preserve  it  from  all 

h  might  interfere  with  the  cure.    This  indication  is 
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only  perfectly  fulfilled  when,  for  a  conaiderable  period,  abso- 
lutely no  food  at  all  is  received  into  the  stomach,  for  even  the 
blandest  nourishnient  excites  the  activity  of  the  affected  iimcous 
menibrane,  and  in  this  way  may  disturb  the  healing  process.  In 
severe  cases,  therefore,  it  is  always  advisable  to  prevent  enth'eljr 
the  reception  of  food  by  the  moiitli  and  to  noarish  the  patient 
for  some  time  entirely  by  the  rectum. 

Among  nutritiona  cnemata  pnncreatic-meat  emulsion  (vide  Gastric  Ulcer)  is  to 
l>e  preferred.  In  cii*!?  puncreatic  glands  cannot  be  olitained^  encmata  of  a  sulutioa 
of  albumen  may  be  employed.  This  is  prepared  '*  by  beating  up  the  wliite  of  an  egg 
with  one  and  a  half  times  its  volume  of  water.  After  the  mixture  lias  stood  fdf 
several  houi-s  with  frequent  stirring,  it  k  to  be  filtered/*  Czcmy  and  Latsciidh 
berger's  researches  it^jon  absorption  ^  speak  in  favor  of  enemata  of  this  descriptioB; 
I  myself  have  liad^  as  yet,  too  little  experience  to  enable  me  to  form  an  ojiinion. 

In  milder  cases,  however,  it  is  sufficient  to  order  an  easilf 
digesllbJe  dht.     The  question  an  to  the  digestibility  of  any  given 
article  of    diet  may  be    decided    from    different  standpoints. 
Recent  experiments  upon  the  rapidity  with  which  a  jjortion  of 
the  food  passes  through  the  stomacli  and  upper  portion  of  th© 
intestinal  tract,  as  well  as  our  knowledge  of  the  absorptive  pow^ 
of  the  great  intestine,  impels  us  to  ascribe  in  general  to  the  latter 
no  small  shai-e  in  the  work  of  digestion.     We  must  not,  there- 
fore, allow  a  one-sided  consideration  of  the  action  of  the  gastric 
juice  upon  the  food  to  influence  ns  iu  deciding  whether  one  farm 
of  nourishment  is  more  digestible  than  another.     The  question 
mnst  be  decided,  rather,  by  estimating  the  degree  to  which  the 
food  is  altered  by  the  digestive  juices  during  its  passage  through 
the  entire  alimentary  canal,  and,  at  the  same  time,  the  amount  of 
nitrogen,  fat,  etc,  which  it  yields  for  the  nourishment  of  the 
body.    When,  on  the  other  hand,  we  come  to  consider  the  case  of 
\\VLWy'ixi%  miff tfhig  from  dlmasm  of  ike  stomachy  our  ideas  of 
relative  digestibility  most  be  formed  from  an  entirely  diffen^nt 
point  of  view.     In  these  cases  the  most  digestible  food  is 
food  which  passes  most    quickly  from    the   diseased  stomact 

'  Vircbow^B  Archiv,  Bd.  5J*,  p.  I  et  eeq.  TFtW,  Tiscli  filr  Mag^oknuike,  1S75»  a,  M 
wliere  allusitin  is  made  fco  KusHinauCi?  and  WieFB  experiments  with  thia  Bolntioa ;  iio4b 
ing-  is  us  yet  kaown  of  tlie  rcBulU  of  thc&G  reBejurchca. 
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wMch  is  the  softest,  which  presents  the  fewest  inequalities  of  sur- 
lace,  etc.  In  a  word,  the  less  a  given  food  arouses  the  actimty 
of  the  diseased  organ ^  (he  more  digestible  it  is, 

Desimble  as  it  may  be  that  further  researches  should  be 
made  upon  tlie  digestibility  of  foods  in  general,  from  a  physio- 
logical point  of  view,  w^e  can  scarcely  hope  that  mucli  is  to  be 
gained  by  this  means  towards  deciding  what  nourishment  is 
appropriate  fur  patients  suffering  from  gastric  affections.  For, 
apart  from  the  ditferent  standpoints,  wliich,  as  above  remarked, 
we  must  usually  take  in  deciding  npon  a  dietary  in  gastric 
affeetioDs,  the  question  of  digestibility  must^  in  a  given  case, 
depend  also  upon  the  idiosyncrasies  of  the  patient,  his  con- 
stitution, habits,  opinions,  tastes,  and  the  like.  Most  import- 
ant, however,  is  the  origin  and  nature  of  the  gastric  trouble, 
wliich  must,  to  a  gn^at  extent,  decide  the  question  in  any  given 
m^^.  We  mnst,  therefore,  for  the  present,  fall  back  almost  ex- 
clnsively  upon  clinical  experience  in  the  choice  of  a  diet  in  dis- 
ease's of  the  stomach  ;  and  we  are,  I  think,  all  the  more  Justified 
in  taking  the  empirical  standpoint,  since  conclusive  scientific 
researdies  in  this  department  of  physiology  are  not  at  present 
available  to  any  extent ;  and,  on  the  otlier  hand,  whole  nations 
Jis  Well  as  individuals  have  striven  unconsciously  for  tliousands 
of  yeara  and  still  continue  to  strive  towards  tlie  attainment  of 
a  jx^rfect  dietary. 

We  shall  content  ourselves,  therefore,  witli  stating  briefly 
foods  which  experience  has  shown  to  be  usually  easily 
digested,  and  whicli  may  he  employed  in  affections  of  tlie  stom- 
ach, and  particularly  in  chronic  gastric  catarrh. 

Poods  composed  largely  oE  carbohydrates  are  only  to  be  per- 
Diitted  sparingly  in  diseases  of  the  stomach.  It  is  true  that 
these  are  easily  digestible  under  ordinary  circumstances,  since 
thejmay  be  dissolved  and  absorbed  by  simply  passing  through 
Reprocess  of  lactic  add  fermentation  without  the  aid  of  the 
digestive  juices,  thus  demanding  a  minimum  of  activity  on  the 
part  of  tlie  digestive  organs,  but  their  ingestion  in  large  quan- 
tities is  however  inappropriate  in  gastric  disorders,  because  they 
go  to  form  those  abnormal  products  of  fermentation  mentioned 
above.    They  must,  therefore,  when  possible,  be  omitted  entirely 
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from  th^  bill  of  fare  in  diseases  of  the  stomach,  or  may  at  m 
lie  ji*rrmitted  only  in  mild  cases.  They  are  as  follows:  a  little 
white  bread,  biacoit,  rusk ;  among  vegetables,  the  most  tendet;, 
ii»ebMMparagus,yoang  hops,  hulled  sweet  peas,  young  carroi 
p(}tMo  ^fUp  ;  in  any  case  these  should  be  eaten  of  but  spariagl 

Pali^mta  suffering  with  cbronic  gastric  catarrh  should  not 
perrnittt'd  to  eat /a  t^.  In  addition  to  the  fact  that  the  gastik 
jalce  only  p*  netrates  with  difficulty  morsels  of  food  which  are 
♦mrlosrd  in  fat,  and  that  in  consequence  these  do  not  undnrgo 
**  jHv-liiniiijiry  digestion"  in  the  stomachj  fatty  acids  maybe 
t(tri\\*'i\  Urnn  tlie  fat  within  the  stomach  and  couti'ibute  to  th# 
Hour,  miHrid  eructation,  heart-burn,  etc* 

Vn\m  these  facts,  therefoi-e,  we  must  conclude  that  in  disea^ 
of  t lio  Ktoinacli,  neither  carboliydrates  nor  fats  form  afipropriatl 
nouriNlonent,  and  that  tlie  only  question  is  whether  the  a/i 
whmifJ-K,  in  t!je  shape,  for  instance,  of  substances  rich  in  all 
nieUj  may  b(^  employed,  without  further  change,  as  food 
these  nfTrH^tions,  A  priori  the  albuminoids  should  be  inferM 
to  (he  e:n'lu>Iivdnites  in  di*]:estibilitv,  for  while  the  latter  do  n( 
onlirmrily  lequire  the  aid  of  the  digestive  juices  for  their 
formiUitui  luid  absorptioiv,  the  digestion  of  albuminoids  with< 
tills  is  imptrssible.  On  the  other  hand,  however,  the  ulbui 
uuids  do  not  so  easily  undergo  abnormal  decomposition, 
tlieir  digestibility  mi\y  be  decidedly  increased  by  approprL 
uit^tlhHls  of  pr^^ixiration.  Furtlierinore,  some  albuminoua 
e^tances  ai>*  miieli  more  digestible  than  others. 

As  n\i?:inls  the  use  of  rfffjs,  I  permit  the  patient  to  eat  tb 
only  whtm  sofl4x>iled,  since  hardboiled  or  raw  eggs  must 
Knikixl  nt>4>n  as  difficult  of  dig*j^tion. 

Mt>tt  should,  in  g^nieniK  not  be  prepared  when  too 
^W^  the  gnidn^  incn^s^  of  acidity  wliich  it  nndei^oes  u 
kfVpin^  -litis  the  action  of  ihe  |>t*psin,  :tnd,  in  particular,  b»^ins 
tW  twnversion  of  I  he  gt^lafig^^nous  materials  into  gelatine^  w 
jmw:^  ^^n  ihi^n  Iv  m^Mv  t^asUy  carried  out  in  the   si  on: 
Ay«i«>njc  ih^  m*^?^  diii^^il'ik*  f^vxls  ai^  the  white  meat  of  f< 
iIh^  i^Unilnlar  onrans  of  yonn^  ai^imals,   tfe^  fleali  of  Xi 
|^\>nK  iho  iJiX  THUS  cJand  of  the  calf,  i^<v    Hie  d^«tibilit; 
Aie  talt^  i$  )^>t\al>l^\  diftc  to  ikto  fact  Lhai  iis  ctmmBtdve  tissn 
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partly  clianged  into  gelatine  in  the  process  of  cooking  (Brucke). 
The  flesh  of  fishes,  also,  when  boiled  and  free  from  fat,  appears 
to  be  easy  of  digestion,  in  spite  of  the  general  opinion  to  the 
contrary — so,  at  least,  Beaumont's  table  would  indicate,  for  his 
experiments  upon  St.  Martin  showed  fish  to  be  the  most  digesti- 
ble of  all  meats.  I  also  usually  permit  the  use  of  boiled  veal  in 
Ikffections  of  the  stomach.  Many  patients  cannot  deny  them- 
selves the  use  of  beef ;  I  permit  this  only  when  roasted  rare, 
remembering  the  old  rule  that  too  much  roasting,  like  too  much 
boiling,  makes  meat  tough — a  rule  which  receives  scientific  sup- 
port from  the  experiments  of  Fick,  who  found  that  boiled  meat 
takes  three  times  as  long  as  raw  meat  to  dissolve  in  the  same 
digestive  fluid.  Meat,  like  all  other  food,  should  be  chewed 
into  small  pieces  before  swallowing,  and,  for  the  reasons  given 
above,  no  greasy  sauce  should  be  eaten  at  the  same  time. 

Milk^  as  a  peculiarly  digestible  form  of  nourishment,  and  as 
one  usually  regarded  as  the  most  natural,  demands  especial 
mention.  Its  easy  digestibility,  a  generally  recognized  quality, 
depends  upon  the  fact  that  the  caseine,  which  is  precipitated  in 
the  stomach,  is  easily  soluble,  and  its  soft  floccules  cannot 
wound  the  mucous  membrane.  In  addition,  certain  portions  of 
the  milk  pass  quickly  through  the  stomach.  As  is  well  known, 
milk  is  excellently  well  borne  in  most  cases  of  gastric  disease ; 
yet  there  are  cases  in  which  the  caseine  coagulates  with  unusual 
solidity,  and  is  difficult  of  solution.  In  the  case  of  many 
patients,  moreover,  milk  ferments  very  rapidly  in  the  stomach, 
and  to  an  extreme  degree,  probably  for  the  same  reasons  and 
under  the  same  abnormal  circumstances  as  those  wliich  cause 
the  lactic  acid  fermentation  of  starcli  in  the  stomach  to  be  more 
rapid  and  extensive  than  usual  (vide  supra). 

Since,  then,  even  so  easily  digestible  a  food  as  milk  is  badly 
borne  at  times,  we  are  occasionally  forced  to  make  use  of  arti- 
ficial nourishment  in  the  form  of  a  preparation  which  may  be 
considered  even  more  easy  of  digestion  than  tlie  normal  food, 
because  it  has  previously  been  subjected  artificially  to  partial 
digestion  outside  of  the  body.  I  refer  to  the  solution  of  meat 
devised  by  J.  Rosenthal  and  myself,  regarding  the  value  of 
which  as  a  means  of  nourishment  for  patients  with  gastric  trouble 
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a  more  detailed  account  will  be  given  under  the  head  of  Gastric 
Ulcer,  for  the  treatment  of  which  disease  it  is  particularly  well 
suited. 

In  a  small  number  of  cases,  particularly  in  atony  of  the 
gastric  mucous  membrane,  ea^^ily  digestible  nourishment  is  of  no 
use,  butj  on  the  conti-ary,  is  rather  liarmful.  In  order  to  pre- 
vent, 60  far  as  possible^  the  occurrence  of  fermentation  in  such 
cases,  we  must  confine  tlie  patient  to  a  meat  diet,  as  in  other 
forms  of  chronic  gastric  catarrh.  It  is  unnecessary,  however,  to 
be  so  particular  respecting  the  especial  sort  of  food  as  in  the 
other  varieties.  When,  in  this  form  of  the  disease,  the  patient 
who  sufifers  from  insufficient  secretion  of  gastric  juice  has  accTis- 
tomed  himself  to  the  habitual  use  of  sharp  spices  and  similar 
gastric  stimulants,  these  are  to  be  withdrawn  very  gradually,  or 
replaced  by  harmless  substances,  calculated  to  induce  a  freer 
secretion  on  the  part  of  the  mucous  membmne.  Among  the 
latter  may  be  mentioned  cold  water  (ice),  alkalies^  usually  pre- 
scribed in  the  form  of  Ems  or  Luhatscliowitzer  mineral  water,  of 
the  so-called  biliers. 

The  action  of  the  bitters  is  a  complicated  one.  In  the  first 
place,  tiiey  eause  the  saliva  to  be  more  abundantly  secreted. 
This  is  follow^ed  by  an  increased  secretion  of  gastric  juice,  the 
saliva  wliich  is  swallowed  arousing  the  gastric  mucous  membrane 
to  energetic  action.  Th^ni,  too,  as  11.  Kuhler's'  researches  go  to 
show,  the  inrn^ased  blood  pressure  induced  by  these  substances 
in  all  probabilitj'  also  inrn^ases  the  secretion  from  the  gastric 
mucous  membrane.  Finally,  the  bitters  may  perhaps  also  be 
regarded' as  anti-fermentative  in  their  actiom  Among  the  bit- 
ters, quassia,  calamus,  gentian,  ceiraria,  columbo^  etc.,  are 
particularly  to  be  recommended.  S/rf/cknia^  in  other  respects 
BO  totally  different  from  the  generally  harmless  bitters,  must  also 
be  n^p^arded  as  a  stomachic. 

Jied  leine  of  some  kind,  mingled  with  mater^  is  perhaps  the 
best  hpj>erage^  though  it  is  better  for  the  patient  to  abstam 
entirely  from  drinking  alcoholics.     Where  wine  is  imperatively 

*  Haadb.  der  physioL  Therapeutik,  etc*  1875.  p.  142, 
'  Ibidem,  p.  144 
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iemanded,  it  may  be  administered  per  rectum.  It  is  liigblj 
wpreliensible  to  accede  to  the  patient's  pressing  request  and  to 
allow  the  use  of  light  beer  or  large  quantities  of  some  acid  wine. 
Should  intense  thirst  be  experienced,  small  morsels  of  ice  niay 
be  swallowed  ;  these  tend  to  allay  thirst  and  at  the  same  time 
excite  the  secretion  of  gastric  juice. 

In  connection  with  the  regimen  just  recommendedj  the  indi- 
cation demands  the  use  of  alkaline  mineral  waters. 

The  carbonate  of  soda  contained  in  these  waters  seems  to 
exert  a  double  influence,  neutralizing  the  excess  of  acid  in  the 
Btomacli,  while  at  the  same  time — wliich  is  of  more  importance — 
it  excites  the  diseased  mucous  membrane  to  the  secretion  of 
gastric  juice.  Such  at  least  would  appear  to  be  the  case  from  our 
experiments  upon  the  introduction  of  solutions  of  soda  into  the 
stomachs  of  dogs  in  whom  gastric  fistula  liad  been  establislied. 
The  effect  of  the  essentially  alkaline  waters— Vichyj  Geilnau, 
etc— is  in  accordance  with  this  theory. 

Tiie  action  of  those  alkaline  waters  which  contain  ehlorlfle  of 
iodium  as  well  as  carbonate  of  soda  is  apparently  still  more 
energetic,  and  their  use  is  particularly  to  be  recommended  in 
tiie  atonic  forms  of  gastric  catarrh.  The  wanner  among  these 
springs,  Ems  and  Royat,  act  more  mildly,  on  account  of  their 
liiglier  temperature,  than  the  colder  ones,  such  as  Luhatscho- 
witz,  Tonnisteiner,  Heilbrunnen,  etc. 

To  the  action  of  the  two  compounds  just  mentioned,  must 
be  added  that  of  the  sulphate  of  soda  contained  in  the  waiters 
of  Carlsbad,  Tarasp,  and  other  localities,  so  celebi'ated  for  tlieir 
beneficial  action  in  chronic  gastric  catarrh.  The  cluef  effect 
of  these  waters  is  to  increase  peristaltic  action,  which  they 
aronse  to  a  more  marked  degree  than  do  those  previously 
Dientioned.  Allusion  has  already  been  made  to  the  necessity  of 
tbia 

Finally,  in  estimating  the  general  effect  of  these  various 
haters,  the  quantity  qI  free  carbonic  acid  which  they  contain 
must  be  taken  into  consideration.  It  is  geiienilly  conceded 
^hat  the  contact  of  this  gas  with  the  mucous  membmne  of  tlie 
stomach  excites  the  secretion  of  gastric  juice,  that  it  brings  up 
with  it,  in  the  eructations  whicli  it  causes,  the  various  gases 
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evolved  in  the  stomach  by  the  fermentative  process,  and  that  1 
induces  a  feeling  of  warmth  and  relief. 

It  seems  to  me,  however,  after  all,  that  it  is  impossible,  asyel, 
to  establish  more  precise  indications  for  the  use  of  the  diffemnt 
alkaline  mineiul  waters.  The  general  principles  which  mn?tbe 
kept  in  view  when  ordering  a  course  of  these  waters  have  been 
enunciated  ^'^ith  sufficient  clearness*  I  think,  from  time  to  time  in 
the  foregoing  pages.  The  prominence  of  one  or  another  symptom 
in  the  course  of  the  disease,  the  constitution  and  external  circmn- 
stances  of  the  patient,  etc.,  will  decide  in  any  given  case  th 
particular  mineml  water  to  be  employed. 

In  accordance  with  the  principles  alluded  to  JtydrocTiJoric  i 
is  indicated  in  most  of  those  cases  where,  in  addition  to 
regiim^n  above  dt^scribed,  still  further  treatment  seems  desirable; 
while  the  administration  of  pepsin  would  be  useful  only  when, 
in  spite  of  t!ie  introduction  of  muriatic  acid,  the  process  of  diges* 
tion  goes  on  too  slowly  and  unsatisfactorily,  or  when  the  secr(jtion 
of  gastric  juice  is  decreased  iii  toloy  as  in  atony  of  tlie  gastric 
mucous  membrane.  Possibly  such  a  condition  underlies  the 
gastric  catarrh  of  scrofulous  children,  in  which  W.  Fox  partim- 
larly  recommends  the  employment  of  pepsin.  Since  the 
*' French"  pepsin  is  a  mixture  of  pepsin,  peptones,  and  lactic 
acid,  its  action  in  many  cases  of  gastric  catarrh  may  in  all  prob- 
ability be  regarded  a?^  tliat  of  an  acid  as  well  as  a  ferment. 

When  ind/tkfffal  symptoms  become  jmriicidm^lp  prominent 
in  (he  course  of  the  disease,  or  wiien  the  affection  fails  to  yield  to 
the  remedies  above  enumerated,  an  especial  course  of  treatment 
directed  against  these  symptoms  is  demanded. 

Excess i ml y  acid  eructation  and  the  heartburn  connected 
therewith  call  for  the  use  of  antacids  ;  but  these  must  not  be 
given  in  too  large  doses  or  for  a  prolonged  period.  The  advan- 
tage gained  l>y  their  use  is  only  transitory,  and,  as  was  remarked 
when  treating  of  fermentation,  neatralization  of  the  p 
by  these  substances  often  does  more  harm  than  goo 

Slight  ^r^'/t  and  dull  sensation  of  pressure  B 
tlierai>entic   interference.      Laurel  water  with  r 
leer*hes,  stimulation  of  the  skin  to  a  greater  or  k 
ordinary  methods,  these  form  the  usual  means 
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Luder  such  circumstances,  Bismutli  and  nitrate  of  silver,  which 
^ere  originally  eraploj^ed  in  cardialgia,  are  also  to  be  recora- 
Bt^nded  Iq  chronic  gastric  catarrh,  as  well  as  in  other  diseases  of 
Uie  stomach.  The  former  remedy  (in  the  shape  of  subn Untie  of 
himvth)  is,  accoixiing  to  Fox,  **  the  most  efficient,  as  a  rule,  of 
the  different  remedies."  Yet  Fox  himself  administers  this  sub- 
stance, sometimes  in  connection  with  magnesia,  sometimes  with 
morpliia  or  hydrocyanic  acid,  and  finds  the  indication  for 
its  use  partly  in  the  different  aspect  of  the  tongue.  Besides  this, 
in  spite  of  the  very  general  use  of  the  remedy,  it  is  not  yet  clearly 
established  in  what  class  of  cases  bismuth  is  to  be  used  to  ad- 
vajitafie.  Upon  the  whole,  then,  it  would  seem  advisable  to  have 
recourse  to  it  only  when  a  regularly  planned  course  of  treatment 
do^ntit  succeed  and  we  have  to  fall  back  upon  experiments. 

YomiUng  must  disappear  with  the  otiier  symptoms  of  gastric 
catarrh  under  the  use  of  the  remedies  just  enumerated.  The 
lapid  disappearance  of  this  symptom  as  a  result  of  tlie  use  of  the 
etomach  pump  is  surprising.  Should,  however,  this  symptom 
ha?e  to  be  especially  combated,  the  usual  means,  bits  of  ice, 
opiam,  etc.,  will  prove  sufficient. 

In  order  to  remove  canst /pat  ton^  the  use  of  Carlsbad,  Kissin- 

geD,  Ragoczy,  or  some  of  the  natural  mineral  waters  of  this  kind 

abdve  mentioned,  will  usually  be  sufficient.    The  effect  produced 

by  the  stomach  pump  may  also  render  the  use  of  a  purgative 

unnecessary*     In  cases  of  obstinate  constipation,  or  where  this 

T^tnms  after  a  course  of  Carlsbad  water,  purgatives  may  be  em- 

plnynh     Rhubarb  pills  are  usually  chosen  (as  the  componnd 

Aubarb  pill) ;  or,  in  order  to  act  upon  the  large  intestine  alone, 

aloes,  or  extmct  of  colocynth,  may  be  employed. 

Piaally,  for  the  purpose  of  hastening  convaUseence,  it  is  ad- 

besides  an  easily  digestible,  strengthening  r*^gimen,  to 

'  patient  who  has  been  suffering  from  chronic  gastric 

36  some  ferruginous  mineral  water,  as  that  of  Pyr- 

or  Spa.    Sea-bathing  is  also  to  be  particularly 

«-nrpor  of  the  gastric  mucous  membrane 
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Ulcns  Ventricull  Simplex  (Cruvellhier). 

Syn. :    Ulcus  rotuDdum,  perforans,  chronicutn,  corrosivum,  gastric  ulcer. 

TTlcer  of  the  Stomach  (in  the  strict  lenBe). 
Syn. :    Round,  chronic,  etc.,  ulcer  of  the  stomach. 

lien,  De  loc  affect.  Lib.  V.  Cap.  6.— C7<pZ*t/^,  De  medic.  Lib.  IV.  Cap.  5. — Ora$iiu$, 
1695,  Ephemerid.  German,  a.  III.  1690.  observ.  40. — LiUrS,  Acad.  Koyale 
dcs  Sciences  de  Tannic  1704.  Hist.  pag.  SG.—vanSioieten,  1754,  Comm.inBoer- 
haave  Aphorism.  Tom.  III.  §  955.  S.  149. — Odier,  Von  d.  antispasmodischen 
Wirkung  des  Magisterium  Bismuthi.  Snmmlung  auserl.  Abb.  XII.  326.  1786.— 
M.  Baillie,  Morbid  anatomy,  etc.  1793.  p.  87. — X.  Mailer,  De  usu  argenti 
nitric,  praes. — Autenrieth,  Diss.  Inaug.  1829.  Tubingen. —J".  Abercrombie's  Path- 
ological and  practical  researches  on  diseases  of  the  Stomach,  etc.  1832. — 
Cruveilhier,  An&tomie  pathologique.  1829-1835.  Li  vraison  X. — Ide/n,  CompteB 
rendues.  Jan  v.  et  Mars.  lS56.—Rokitan8ky,'Mcd.  Jahrb.  desk.  k.  osterr.  Staatea. 
1839.  S.  ISA.— Idem,  Lchrb.  der  pathol.  Anat.  3.  Aufl.  1861.  Band  IIL  S.  165.— 
.47i(Zm/,  Clinique  m6dicale.  1839.  II.  S.  102. — Jalseh,  Beitrag  zur  Lehre  yom 
perforircnden  Magengeschwure.  Prager  Vierteljahrschr.  III.  S.  1.  1844. — 
Osborne,  Propositions,  etc.,  Dublin  Journ.  of  Medic.  Science.  1845.  vol.  27.  p. 
S^7.  —  Gunz!furg,  Zur  Kritik  des  Magcngeschwiirs.  Archiv  fiir  phys.  Heilkunde. 
1852.  S.  516. —  Virchow,  Historischcsu.  s.  w.  zur  Lehre  der  Untcrleibsaff ectionen. 
His  Archiv.  V.  S.  281.  XS^Z.—Papellier,  Diss.  Inaug.  Erlang.  praes.  Dittrich, 
1854,  Tuberc.  u.  Magengeschwur. —  WilligJc,  Sectionsergebnisse.  Prager  Viertel- 
jahrschr. 1856.  Band  50  und  61,— Flange,  Diss.  Berol.  1859.— Z.  MuUer,  Das 
corrosive  Geschwttr  im  Magcn  und  Darmkanal,  etc.  Erlangen.  1860.  The  best 
monograph,  with  an  accurate  bibliography. —  Traube,  Ein  paar  Bemerkungen 
zur  Lehre  vom  einfachen  Magengeschwur.  Deutsche  Klinik.  1861.  No.  10.  Ges. 
Beitr.  II.  531. — Brinton,  Diseases  of  the  stomach.  1850. — Payium,  Experim. 
Beitrage  zur  Lehre  von  der  Embolic.  Virchow's  Archiv.  25.  1862. — Fortter, 
Handbuch  der  spec,  pathol.  Anat.  1863.  S.  87. — Bamberger,  Krankheiten  des 
chylopoetischen  Systems.  1864. — O.  Merkel,  Casuistischer  Beitrag  zur  Entsteh- 
ung  des  runden  Magen-  and  Darmgeschwiirs.  Wiener  med.  Presse.  1866.  Nos.  30 
u.  ZX.—hUm,  ibid.  42  u.  AZ.—Idem,  ibid.  1869.  No.  ^^.—Ebstein,  Complic.  der 
Trichinose  mit  d.  corrosivcn  Magengcschw.  Wiener  medic.  Presse.  1866.  No.  12. 
—Tdem,  Virchow's  Archiv.  40.  \S(S1.—Klebs,  Ilandb.  der  pathol.  Anat  1868.  8. 
181. — Steiner,  Diss.  Berol  in.  1868.  praes.  Virchow.—  Wollmann,  Diss.  Bcrol.  1868. 
praes.  Virchow.  —Pavjj,  On  gastric  erosion.  Guy's  Hospital  Reports.  1868.— i^«i- 
tricAr,  The  morbid  states  of  the  stomach.  1868.  Cap.  l^.—  Oerhardt,  Zur  Aett- 
ologie  und  Thcrapie  des  runden  Magengcschw iirs.  Wiener  med.  Presse  1868. — 
M.  Roth,  Experim.  iiber  Entstehung  des  i*unden  Mg.  Virchow's  Archiv.  45.  8. 
300.  1869. — Axel  Key,  Om  dct  corrosiva  magsarets  u.  s.  w.  Hygiea.  Referat  in 
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Gurlt'Virchow's  Jahresber  1S71.—  W,  Miiltet',  jLiiaische  Zeitschrift  V.  3.  S.  175. 
1870» — F,  Starke^  Mitlliuilung  uber  das  chron.  Duodeo.-  u.  Mggachw,  Deutsche 
RUnik.  1870,  2ft-29,— iZ".  ZUmsten^  Uobcr  d.  Behaudluiig  dca  Magengcscbw, 
Volkuiiinn's  Sammlung  klin.  Voitnlge.  No.  15.  1871. — lUmljieihch,  Lelirb,  der 
path.  Anat.  1871.  a  31«^19.— /2oj*,  Lancet.  1971.  Jan.^  ThMj,  ibid.  Aprils 
WiUon  Fox.ThQ  diseases  of  the  stomach.  1873.  p.  14t3. — P.  Schliep^  Zur  BchaBcl- 
luug  mit  der  iIagonpimip«.  1S74.  Arch,  filr  klin.  Medic.  Bd.  XIIT.  8.  453.^  W. 
iKitoirt,  Experlmeatelle  Untersuchimgcn,  etc.  Archiv.  f  iir  cxperiinentiUe  Pathul 
XL  Fharroakologie.  11.  2,  1874.  S.  181.—^.  Buitch^i\  Zur  Geaesc  dea  pcrfori* 
rendeii  ilagengeschwiirs.  Dorpatcr  medic  Zeitschrift,  1874.  V.  Band.  Heft  3, 

a  148. 


Galen  mentions  ulcer  of  the  stomach,  and  Celsas  laya  down  rulen  for  its  trcut* 
mcnt,  which  are  generally  acceptedT  even  at  the  prtsint  day  :  "  Adhihcndi  lenes  et 
ghtinosi  cibi  sed  citra  satietateni ;  omnia  acriji  at<iue  acida  removcnda ;  vino  uten- 
iSum,  sed  neque  praefrigido  neque  nimis  calido.'' 

Ai  autopsies  came  to  be  made  n^ore  fn?qu€ntly,  cases  were  occasionally  observed 
in  which  death  was  caused  by  perforation  of  the  ulcerated  stomach.  Thus,  QrassiuSp 
I  ialflOS,  gives  an  account  of  a  perforated  gastric  ulcer,  which,  being  obstructed  i»y 
tllfiipleen,  allowed  but  a  small  amount  of  food  to  escape  from  the  stonmcli  into  the 
jwibneal  cavity.  Ero  long  fatal  hemorrhages  also  came  to  be  recognized  as  tine 
1o  the  ulceration  in  the  stomach.  In  1704  LittrG  found  the  source  of  a  severe  fatal 
gMtro-intestinal  hemorrhage  in  on  '*  ulcus  rotund uni,"  live  lines  broad  and  half  li 
line  deep. 

Id  his  work  on  pathological  anatomy,  Mattljevv  Baillie  devotes  a  special  chExptcr 
to  Ihe  subject  of  gastric  ulcer,  of  which  he  gives  what  fr»r  tlie  time  was  an  t  xcel- 
knt description.  **  Opportunities  occaslomdly  offer  tlieni&elves  of  ol>serving  ulcers 
of  tlw  stomach  ;  these  sometimes  resemble  common  ulcers  in  ony  other  part  of  tlie 
Jwiy,  liut  ft'fqnently  ifi^tf  hate  a  peeuUar  apj/eamucf^.*^  He  speaks  also  of  their 
"re^lar'*  edges,  and  of  the  healthy  appearance  of  the  gastric  raucous  membrane  in 
tbfi neighborhood  of  the  ulcer ;  it  seems  "  as  if  some  little  time  before  a  part  had  been 
cut  out  from  the  stomach  with  a  knife.**  "  These  ulcers  sometimes  destroy  only  a 
portloD  of  the  coats  of  the  s;tomach  at  some  one  part^  and  at  other  times  detlruy 
tkoi  entirely,'*  etc. 

An  important  service  waa  rendered  to  the  vymptomniolo^y  of  this  disease  by  the 
eiceileiit  reports  of  cases  by  J.  Al>ercrorabie,  wliieb  are  still  worth  consulting  at  the 
iw^ientday.  A  strict  separation  between  what  we  umleratand  as  simple  ulcer  and 
•' i.n  was,  however,  as  yet  impossible.  Tliis  distinction  was  first 
defined  the  "ulcus  ventriculi  simplex/'  a^  he  called  it,  as 
Sim  we  are  muitily  imlebted  Un  the  views  at  present 
"c.  He  called  special  attention  also  to  the  cura- 
f*  rules  for  its  rational  treatnvent.  f\m  work, 
affection,  wosiihortly  afterwards  followed 
le  subject. 
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Wliat  has  since  been  written  on  gastric  ulcer  relates  merely  to  the  more  minute 
details  of  the  symptomatology ,  treatment,  and  pathogenesis.  The  most  zealous 
inquiry  has  been  devoted  for  a  long  time  to  the  causation  of  the  disease,  but  as  yet 
without  conclusive  results.  Virchow,  especially,  has  broken  ground  for  future 
inquiry  by  referring  the  origin  of  gastric  ulcers  to  derangements  of  circulation  in 
the  gastric  vessels.  For  the  most  industrious  and  most  comprehensive  monograph 
on  ulcer  of  the  stomach  and  duodenum  we  are  indebted  to  L.  MUller ;  finally, 
among  recent  English  writers,  Brinton  has  produced  much  that  is  original  u|)on 
this  as  well  as  upon  other  diseases  of  the  stomach. 


Pathological  Anatomy. 

Gastric  ulcer  is  a  specific  variety  of  ulcer,  which  is  met  with 
not  only  in  the  stomach,  but  also  in  the  duodenum  and  terminal 
portion  of  the  oesophagus,  and  which  has  only  one  analogue, 
viz.,  the  corroding  ulcer  of  the  neck  of  the  uterus.  The^arw^  of 
the  ulcer  is  that  of  a  funnel,  the  loss  of  substance  being  greater 
upon  the  mucous  membrane  than  in  the  external  layers,  so  as 
often  to  give  the  ulcer  a  striking  gradient  appearance.  In  older 
ulcers,  however,  the  walls  are  pei-pendicular.  The  periphery  is 
usually  circular  (ulcus  "rotundum"),  but  large  ulcers  are 
frequently  elliptical,  and  in  very  rare  cases  several  of  them,  as, 
for  instance,  at  the  pylorus,  run  together,  so  as  to  assume  the 
form  of  a  girdle.  The  edges  are  sharply  cut,  looking  in  exquisite 
cases  *'  as  if  a  piece  of  the  wall  of  the  stomach  had  been  removed 
by  a  punch"  (Rokitansky).  When  the  ulcer  is  of  recent  origin 
it  is  characterized  by  an  absence  of  all  inflammatory  infiltration 
in  the  neighborhood,  but  usually  the  edges  are  found  hard  and 
thickened ;  this  condition  has  been  regarded  by  Cruveilhier  as 
an  indication  of  the  chronicity  of  the  ulcer.  At  all  events,  in 
very  acute  cases  there  is  no  surrounding  inflammation  ;  cases  do 
occur,  however,  in  which  the  granulation  tissue  is  so  much 
developed  as  to  make  it  difBcult  to  decide  whether  the  disease 
be  a  simple  ulcer  or  a  carcinoma  granulosum  {e,  g.^  see  the  case 
of  W.  Miiller).  Beyond  the  immediate  neighborhood  of  the 
ulcer  the  mucous  membrane  is  usually  normal,  but  in  some 
cases  there  are  signs  of  acute  or  chronic  gastritis. 

The  base  of  the  ulcer  presents  different  appearances,  according 
to  the  depth  to  which  the  destructive  process  has  advanced  ; 
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being  formed  sometimes  by  the  submucosa,  sometimes  by  the 
mascular  layer,  or,  finally,  by  the  peritoneal  coat.  The  latter, 
even  after  rupture,  may  still  continue  to  form  the  floor  of  the 
ulcer  by  the  conversion  of  the  peritoneum  occupying  the  lumen 
of  the  ulcer  into  a  yellowish  crust.  Should  the  ulcerated  part  of 
the  stomach  become  adherent  to  the  neighboring  organs  before 
perforation  of  the  peritoneum  takes  place,  the  base  of  the  ulcer 
will  be  formed  by  the  substance  of  these  organs. 

The  size  of  the  ulcer  is  very  variable — ^rarely  smaller  than  a 
ten  cent  piece.  The  largest  ulcer  known,  that  described  by 
Cmveilhier,'  was  six  and  a  half  inches  long,  and  three  and  a 
third  inches  wide. 

As  regards  its  location^  the  ulcer  notoriously  occurs  more 
frequently  on  the  posterior  than  on  the  anterior  wall  of  the 
stomach.  Brinton,  who  has  compiled  a  larger  number  of  cases 
than  any  other  writer  (220),  states  that  the  posterior  surface  is 
affected  in  about  forty  per  cent,  of  the  cases.  Rokitansky's  expe- 
rience shows  that  the  ulcer  is  almost  always  situated  near  the 
lesser  curvature,  and  frequently  directly  upon  it.  This  fact,  in 
connection  with  Brinton's  statistics,  that  fifteen  per  cent,  of  the 
ulcers  occupied  the  pyloric  extremity,  and  twenty-five  per  cent, 
the  lesser  curvature,  gives  the  remarkable  result  that  in  four- 
fifths  of  tJie  cases  the  ulcer  is  situated  upon  a  region  hounded 
by  the  posterior  wall^  the  lesser  curvature^  and  the  pyloric 
region.*  The  rest  of  the  surface  of  the  stomach — the  fundus, 
the  anterior  surface,  the  greater  curvature,  and  the  cardia — while 
it  is  much  larger,  appears  to  be  affected  in  only  one-fifth  of  the 
cases  (anterior  surface,  about  five  per  cent.,  and  the  greater 
curvature  and  cardia  two  per  cent.  each). 

Usually,  the  ulcer  is  solitary^  but  in  about  twenty  per  cent, 
of  the  cases  two  or  more  ulcers  are  formed  ;  occasionally  as  many 
as  five. 

As  met  with  in  the  cadaver,  the  ulcer  is  either  open,  or  else 
partially  or  completely  cicatrized — the  relative  frequency  of  the 
two  conditions  being  about  equal. 

1  Tnite  d'Anat.  descript.  1852. 

*Crayeilhier*8  experience  on  this  point  accords  entirely  with  the  statements  of 
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Tims  the  results  of  11,025  autopaipa,  coixipikd  piirtly  fmra  Chamlters,  GairtbeT, 
Diltnch^  Jakachi  and  others  (aee  Brinton),  and  partly  fmm  the  uiost  recent  writen, 
Btarke,  Stumer,  and  WoHman,  show :  open  (ilcera,  278 ;  cicatrized,  205. 

Cicatrization  may  take  place  in  any  stage  of  the  iilcerarive 
process,  even  after  complete  perforation  of  the  wall  of  i\w  stom- 
ach, if  the  perforated  spot  have  been  blocked  up  by  adhesions 
to  the  adjacent  points.  The  cicatrices  of  the  smaller  nknr^ 
generally  have  a  i^adiate  appearance,  prodnced  by  the  surrounding 
mucous  membrane  being  drawn  into  folds  towards  the  somewkt 
depressed  cicatrix.  The  more  extensive  ulcerations  give  rise  to 
cord-like  cicatrices,  w^hich  produce  more  or  less  narrowing  of 
the  stomach  (stenosis  of  tlie  pylorus,  hour-glass  contraction, 
etc.). 

Gastric  uJcer  manifests,  moreover,  a  decided  tendency  to  extend 
in  depth  (ulcus  ''perforans"),  and  ultimately  to  perforate  the  mil 
of  the  stomach,  if  this  event  be  not  prevented  by  the  occurivDw 
of  cicatrization.     When  perforation  does  take  place,  it  wonld 
almost  always  be  followed  by  a  general  fatal  peritonitis,  were  it 
not  that  fortunately  in  about  forty  per  cent,  of  the  cases  thia 
result  is  obviated,  or  at  least  delayed,  by  adhesions  between  ih 
stomach  and  neighboring  parts.     While  the  ulcemtion  is  advan^ 
cing  towards  the  peritoneum,  the  latter  becomes  locally  irritated 
and  inflamed,  and  a  partial  peritonitis  results  with  adhesion  of 
the  inflamed  spot  to  the  part  adjacent.     In  this  w^ay  the  stoniaeli 
at  the  point  of  ulceration  becomes  glued  to  the  pancreas,  spleen^ 
liver,  etc.     The  active  movements  of  the  stomach  naturally  tend 
to  prevent  the  occurrence  of  adhesion,  and  this  is  the  case  par- 
ticularly with  the  eii^tablishmeiit  of  a  firm  connection  between 
the  anterior  wall  of  the  stomach  and  the  abdominal  wall ;  if 
union  be  effected  in  this  case,  it  consists  only  of  a  few  fragile 
threads.      Hence  the  comparatively  greater  danger  of  idcen 
sltimted  on  the  anterior  wtfll  o/  t/ie  stomach, 

III  the  or^^an,  which  lias  thus  become  adherent  to  the  stoi 
ach,  and  which  now  forms  the  base  of  the  nicer,  an  infltunm 
tory  proliferation  of  the  connective  tissue  takes  place  (thus 
the  liver  an  intet^stitial  liepatitis),  the  products  of  which  p 
etrate  deep  into  the  otherwise  healthy  parenchyma  in  the 
of  thick  bands  of  connective  tissue.     In  the  most  favorabU 
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cicatrization  may  even  now  take  place,  but  in  other  instances  the 
recession  of  the  obstructing  organ  produces  the  formation  of 
cavities,  which  communicate  with  the  stomach  through  an  aper- 
ture at  the  point  of  perforation.  In  still  other  cases,  the  ulcer- 
ative process  extends  to  the  organ  overlying  the  stomach,  and 
gives  rise  to  the  formation  of  external  fistulae,  perforations  of 
diaphragm,  disintegrations  of  the  liver  and  spleen,  abnormal 
communications  between  the  stomach  and  transverse  colon  or 
the  lower  part  of  the  duodenum,  etc. 

In  the  worst  event,  the  "cicatrix  of  adhesion"  undergoes 
rapid  necrosis,  rupture  takes  place,  and  the  contents  of  the 
stomach  escape  into  the  free  cavity  of  the  abdomen.  This  result 
is,  of  course,  the  more  likely  to  happen,  the  more  incomplete 
the  adhesion  between  the  wall  of  the  stomach  and  the  neighbor- 
ing parts.  The  result  of  the  perforation  is  a  geneial  peritonitis, 
which  is  almost  invariably  fatal. 

Death  may  be  produced  also  by  Jiemorrhages  arising  from 
erosions  of  the  larger  vessels.  Large  vessels  are,  however,  in- 
volved in  the  necrosis  only  when  the  ulceration  extends  com- 
pletely through  the  wall  of  the  stomach,  because  the  large  arte- 
ries, such  as  the  splenic,  gastric,  gastro-epiploic,  etc.,  are  too 
deeply  situated  to  be  aflfected  by  a  superficial  erosion.  Another 
occasional  source  of  severe  hemorrhage,  as  Andral  particularly 
has  pointed  out,  is  the  distended  varicose  veins  in  the  neighbor- 
hood of  the  ulcer,  just  as  we  see  similar  hemorrhages  in  the 
neighborhood  of  chronic  inflammatory  foci,  such  as  old  ulcers  of 
the  foot. 

Relapses  of  the  disease  are  not  infrequent,  even  after  com- 
plete cicatrization  of  the  ulcer  has  taken  place. 

Gastric  ulcers  are  very  apt  to  be  accompanied  by  diseases  of 
the  circulatory  apparatus,  endocarditis,  endarteritis,  etc.  (accord- 
ing to  Steiner  in  two-thirds  of  the  cases).  The  next  most  com- 
mon complication  is  disease  of  the  respiratory  organs,  especially 
tuberculosis  of  the  lungs,  which  occurs,  according  to  the  older 
writers,  in  about  twenty  per  cent,  of  the  cases,  but  according  to 
recent  reports  still  more  frequently.  Pleuropneumonia  is 
equally  common,  while  syphilis  and  carcinoma  are  rarer  compli- 
cations.    The   latter  disease  sometimes  seems  to  locate  itself 
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upon  the  very  site  of  a  former  ulcer.     This  point  will  be  cou- 
sidei-ed  more  fully  in  tlie  ai'ticie  on  Cancer  of  the  iStonmch. 

Gastric  ulcer  is  a  common  affection.  Out  ot  13,605  autopsies' 
open  ulcers,  or  cicatrices  resulting  from  them,  were  found  in 
653,  giving  an  ava'agefrequfuvy  of  not  quite  Jim  per  etful.  Tie 
disease  seems  to  be  more  common  in  some  regions  than  in  others ; 
thus  the  averdgea  given  by  the  English  physicians  fall  below 
four  per  cent,  while  the  reports  of  the  Pathologico-Anatomii'il 
Institute  at  Jena  (Starke,  W,  Miilier)  give  from  ten  to  eleven 
per  cent.  It  is  probable,  therefore,  tliat  local  influences  of  quite 
a  definite  character  play  a  part  in  the  production  of  gastric 
ulcer^  a  point  which  will  be  considered  more  fully  in  the  sectioo 
on  etiology. 

Etiology. 

Tlie  fact  that  this  variety  of  ulcer,  which  is  characterized  by 
a  sim})le  progressive  molecular  necrosis  witliont  suppumtioii.  i^ 
encountered  only  in  the  stomach  or  in  its  immediate  neighi' i 
hood,  has  naturally  led  to  an  attempt  to  explain  its  immediut** 
caut^ation  by  a  corrosive  action  of  the  gastric   juice.      In  tbt* 
cliaptpr  on  ivhysiology  we  have  seen  that  under  normal  circiim' 
stances  a  digestion  of  the  wall  of  the  stomach  by  the  gastric 
juice  is  out  of  the  question,   except  so  far  as  the   nppermwt 
acid-reacting  hiyer  of  the  mucous  membrane  is  concerned ;  be- 
cause  the  layer  corresponding  to  the  base  of  the  gastric  follicks 
has  an  alkaline  reaction,  and  digestion  by  the  gastric  juice  i* 
possible  only  when  the  reaction  is  acid.     In  order,   therefore,  to 
allow   the  destructive   action  of  the  gastric  juice   to  penetrate^ 
beyond  the  superticial  hiyer  into  the  dee]>er  tissues^  the  noninil 
alkaline  reaction  of  the  latter  mnst  first  cease.     This  is  possible 
und^r   two   conditions ;    ellher    the    gastric  juice  becomes  ab- 
itormaUf/  acid,  so  tliat  the  alkalescence  of  the  wall  of  the  stomach, 
although  continmilly  renewed  by  the  circulation,  is  no  longer 
able  to  nentralizp  tlie  abnormally  acid  gastric  juice^  which  is  thas 


1  See  the  above  compilation  of  post-mortem  exatniiiafciotiH ;  alao  the  reports  of  Ptampt 
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peiTTiitted  to  penetrate  more  deeply  ;  or^  on  the  otJier  hand,  the 
alkalescence  of  the  wall  of  the  stomach  is  diminished^  so  that 
now  even  a  normal  degree  of  acidity  is  sufficient  to  convert  the 
alkaline  reaction  into  an  acid  one,  and  to  digest  the  part  of  the 
wall  affected. 

The  correctness  of    these  assumptions  is  confirmed  by  the 
ex|>eriments  of  Pavy.      According  to  this  wiiter^  if  a  certain 
quantity  of  acid  be  introduced  into  the  stomach,  and  the  circu- 
lation be  left  undisturbed,  the  stomach  remains  unaffected ;  but  if 
with  the  same  amount  of  acid,  the  circulation  be  interrupted,  the 
stomach  becomes  digested.     If  the  quantity  of  acid  be  increased, 
without  interruption  of  the  current  of  blood,  digestion  will  like- 
wise take  place.     If  we  analyze  the  causes  of  gastric  ulcer  in  the 
light  of  these  physiological  experiments,  and  in  the  light  thrown 
upon  the  subject  by  the  mass  of  recorded  observations  which 
we  possess,  the  various  views  expressed  by  ditferent  writers  may 
b  summed  up  under  the  two  following  heads  : 

h  Diminution  of  the  normal  alkalescence  of  the  wall  of  the 
stomach  as  a  cause  of  gastric  nicer. 

Since  the  alkaline  reaction  of  the  deeper  layers  of  the  mu- 
cous membrane  is  ultimately  conditioned  by  the  distribution  of 
the  blood-vessels,   every  interruption  in  the  circulation   must 
diminish  the  alkalinity  of  the  obstructed  part,  and  thus  make 
it  possible  for  the  acid  gastric  juice  to  penetrate  more  deeply. 
A3  long  as  twenty  years  ago  Virchow  called  attention  to  the 
important  part  wdiich  derangements  of  circulation  play  in  the 
production  of  the  gastric  ulcer,  and  stated  tliat  his  observations 
had  led  him  to  the  conclusion  that  *'  the  interruption  of  the  cii*- 
culation  is  for  the  most  part  due  to  morbid  conditions  of  the 
gastric  vessels,  and  particularly  to  a  liemorrhagic  necrosis  of  the 
niticons  membrane."     Diseases  of  the  coats  of  the  vessels,  oblit- 
erations of  the  arteries,  disturbances  in  the  portal  circulation, 
I  even  strong  spasmodic  contractions  of  the  stomach  must 
5nsequently  be  regarded  as  causes  of  hemorrhagic  erosions  and 
^ing  ulcei^.     These  views  of  Yirchow  have  met  with  general 
acceptance  up  to  the  present  time. 

The  hypothesis,  so  plausibly  stated  by  tliis  writer,  is  more- 
over confirmed  by  the  results  of  post-mortem  examinations,  and 
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by  experiments.  Thus,  Steiner  found  the  blood-vessels  diseased 
in  two'tliirds  of  the  cases  in  which  the  autopsy  revealed  ty 
presence  of  agastric  ulcer  ;  in  a  case  of  Merkers,  atheroma  of 
the  aorta  and  emboli  fi*om  this  source  were  discovered  in  sev- 
eral of  the  arteries  of  the  body,  among  others  in  a  small  arler}' 
of  the  duodenum,  traversing  the  base  of  a  round  ulcer  in  tlmt 
locality.  So,  also,  in  addition  to  the  ordinarj"  hemoiTbagic 
infarctions,  Rindfleisch  and  others  have  met  with  instances  in 
which  the  infarctions  were  so  much  eroded  by  the  gastric  juice 
as  to  present  tlie  appearance  of  a  gastric  ulcer*  Atheromatous, 
fatty,  and  amyloid  degenerations  have  also  been  found. 

But  besides  the  autopsical  evidencej  that  gastric  ulcer  maybe 
induced  by  stases  in  the  gastric  circulation,  direct  proof  has  been 
afforded  by  the  experinients  of  Panum,  who  succeeded  in  pru- 
ducing  hemorrhagic  infarctions  and  ulcers  of  the  gastric  mucous 
membrane  of  dogs,  by  introducing  substances  into  the  arteries: 
while  L.  Miiller,  by  ligating  the  vena  portie  in  mbbits,  obtained 
extmvasations  of  blood  and  ulcers  in  the  stomach.  Very  recently 
Ebstein  succeeded,  as  did  Schiff  also  in  part  at  an  earlier  date,  in 
artiticially  exciting  ecchymoses  and  ulcerations  in  rabbits  and 
dogs,  by  wounding  certain  parts  of  the  brain  and  spinal  cord,  by 
irritating  sensitive  nerves,  and  by  strychnine  poisoning,  all  of 
these  measures  being  supposed  to  act  chiefly  by  producing  an 
increased  blood  j}7'es,wre. 

While  there  can  be  no  doubt,  therefore,  at  the  present  day. 
that  vascular  disturbances  in  the  wall  of  the  stomach  may  give 
rise  to  gastric  ulcers,  there  is  still  a  difference  of  opinion  among 
writers  in  regard  to  tlie  peculiar  mode  in  which  these  disturb- 
ances operate.  Although  the  majority,  following  the  example 
of  Virchow,  regard  the  occlusion  of  an  arterial  branch,  and 
therefore  ikrombofic  and  embolic  processes,  as  the  most  frequent 
cause  of  the  ulceration,  and  make  the  extent  and  funnel  shape 
of  the  primary  loss  of  substance  dependent  upon  the  size 
the  area  of  distribution  of  the  obstructed  artery  ;  others,  on  im 
contrary,  maintain  that  this  mode  of  origin  is  at  least  extremely 
rare,  because,  as  a  matter  of  fact,  such  vascular  lesions  have  been 
discovered  in  only  a  few  instances,  while  in  many  cases  of  mul- 
tiple embolism  the  gastric  arteries  have  been  the  very  ones  t( 
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escape  occlusion,  Moreover  it  seems  to  me  that  the  great 
ibnndance  of  blood-v^-ssels  in  the  wall  of  the  stomacli,  and  the 
favorable  arrangement  of  the  anastomoses,  make  it  very  improb- 
able that,  in  the  digestive  tract,  embolism  should  be  followed  by 
the  formation  of  an  infarction  or  by  necrobiosis,  except  wlien 
the  embolism  is  very  extensive,  as  may  have  been  the  case  in 
Paimm's  experiments. 

The  fact  that,  besides  the  smaller  "hemorrhagic  infiltrations'' 
and  '* erosions,'-  actual  ulcers  of  the  stomach  have  been  found  in 
the  process  of  formation,  has  induced  some  writers,  as  Rind- 
fleisch,  to  regard  the  origin  of  tlie  perforating  ulcer  as  identical 
wiih  that  of  the  so-called  hemorrhagic  erosion— a  view  wliich 
Rokitansky  is  known  to  have  expressed  previously,  and  wliich, 
aswe  shall  see  when  we  come  to  explain  more  fully  the  formation 
of  tlie  hemorrhagic  erosions,  is  certainly  very  plausible. 

Klebs,  wliile  "holding  to  the  opiiiioti  that  gastric  ulcer  is  connected  with  a  patho- 
logfcil  condition  of  an  arterial  vascular  territory^  rejects  embolism  as  the  most 
frequent  cause,  in  riew  of  the  lack  of  satisfactory  anatomical  evidence,  and  adopts  the 
opinion  that  the  ulcer  originates  in  the  spasmodic  contraction  of  one  of  the  areas  of 
irteriil  distribution.  According  to  this  view,  therefore,  the  spasmodic  (cardlalgic) 
coDtfiction  of  the  wall  of  the  stomach  is  the  primary  dissturljancei  and  the  erosiou 
of  the  low  ansemic  district  by  the  gastric  juice  is  the  secondary  lesion.  Moreover, 
ifterthe  destruction  of  the  surface  h^  once  commenced,  the  irritant  action  of  the 
gwtfic  juice  upon  the  denuded  ends  of  the  arteries  would  excite  contraction  of  the 
wn*  and  the  amcmia  thus  induced  would  favor  the  further  penetration  of  the 
trfmaiL  Similar  to  this  explanation  is  the  one  very  recently  advanced  Ity  Axel 
Ktfvfor  the  genesis  of  gastric  ulcer.  He  also  regards  the  violent  contractions  of 
tb;  muscular  coat  as  the  primary  condition,  but,  in  his  opinion,  it  is*  the  vcm«  and 
»ot  tlie  arteries,  which  are  comj)ress<id,  and  thus  give  rise  to  the  distention  of  tlic 
ttpillaries,  the  bleedings,  erosions^  and  ulcerations.  Both  of  these  explanations,  it 
Kerns  to  me,  are  equally  oj^en  to  the  objection  that  in  chlorosis,  hysteria,  etc.,  they 
prwipp-ose  the  occurrence  of  spasm  in  a  stomach  wliich  as  yet  has  undergone  no 
tmtomical  change — a  supposition  which  is  purely  In-pothetical.  It  is  iliftitult, 
MrnvoTcr,  to  see  how  a  spasm  can  b::  so  severe  and  hing  coutinued  as  to  jjeruiit  a 
dig^ve  action  to  take  place,  or  how  upon  this  hypotlieeis  we  can  explain  the 
wcaliiition  and  isobition  of  the  ulcer.  Still,  it  is  not  to  be  denied  that,  in  the 
Taeace  of  otk^rr  condUmnst  f^imrahU  to  the  occurrence  of  hemorrhagic  inliltratiftns, 
fo»«ns  and  ulcerations,  spasmodic  contractions  of  the  wall  of  the  stomach  may 
^^-tale  ihtMC  processes.* 


I  See  the  article  on  the  Etiology  of  Hemonhagfe  Erosions. 
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I  think  we  shall  be  nearer  the  truth  if,  instead  of  insisting 
upon  a  particular  mode  of  vascular  disturbance  as  th*-  / 
plausible  explanation,  we  adliere  to  the  original  general  i,  ^ 
osition  of  Virchow,  viz.,  that  gastric  idcer  is  due  to  a  (;rea( 
variety  of  causes,  all  of  wkieh  act  hy  interrupting  the  ciTcula- 
tion  in  circumscribed  portion.^  of  the  wall  of  ike  stomach. 
Among  tlie  conditions,  therefore,  which  act  as  either  direct 
anatomical  or  as  predisposing  causes  in  the  genesis  of  the  ulci?r. 
we  may  enumerate  thromboses  in  atheromatous,  fatty,  or  other 
wise  degenerated  gastric  arteries,  extensive  emboli  in  the  same— 
both  of  which  causes  are  certainly  rai'e — hemorrhagic  iniiltra 
tions  of  the  wall  of  the  stomach,  and  in  connection  with  these 
chronic  hyperemia  of  the  mucous  membrane,  violent  acts  o( 
vomiting,  spasmodic  contractions  of  the  gastric  wall,  etc.  Cpori 
tlie  wliole,  however,  it  must  be  acknowledged  that  no  one  u( 
these  causes  is  predominant  in  tlie  genesis  of  gastric  ulcer, 
and  that  our  entire  knowledge  of  tlie  subject  is  at  present 
limited  to  isolated  facts.  Still  tlie  views  expressed  above  har- 
monize so  well  with  what  we  know  of  the  etiology  of  the 
affection,  that  they  rise  above  the  level  of  mere  conjectures. 
We  cannot,  however,  dismiss  tlie  question  of  pathogenesis  with- 
out referring  to  the  second  condition  under  which  circumscribed 
self-digestion  of  the  surface  of  the  stomach  may  take  place. 

2,  Abnormal  increase  of  acidity  of  the  gastric  juice^  with 
normal  alkalescence  of  the  gastric  mucous  membrane^  as  a  cause 
of  simple  ulcer  of  ike  siomaeh. 

It  is  self-evident  that  when  the  entire  surface  of  the  stomarii  is 
in  a  normal  condition,  an  excessive  acidity  of  the  gastric  juice 
would  have  a  corrosive  effect  upon  the  whole  wall  of  the  stomacli, 
or  at  least  upon  the  more  or  less  considemble  portion  of  the 
same,  with  which  the  acid  contents  of  the  stomach  came  into 
prolonged  contact.  If  an  increased  acidity  of  the  gastric  juice  is 
to  be  made  responsible  for  the  production  of  the  gastric  ulcer, ; 
must  be  by  supposing  that  the  abnormal  increase  of  acidity 
the  gastric  juice  is  limited  to  a  small  district.  This  n 
happ^m  wlien  the  empty  stomach  receives  ingesta  of  a  chan: 
likely  to  excite  severe  local  iiTitation  of  the  mucous  meml 
and  when  the  additional  acid  produced  by  the  contir 
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le  irritant  action  is  not  removed  from  the  spot.  Tliere  is  no 
experimental  evidence  that  such  a  state  of  things  is  possible,  and 
fet  the  fact  that  ulcers  are  specially  apt  to  occur  in  dram- drink- 
s' and  in  cooks  who  swallow  hot  food,  is  suggestive  of  such  a 
lode  of  origin. 

When  an  abnormally  acid  gastxic  juice  attacks  an  already 

ijijured  portion  of  the  gastric  mucous  membrane,  the  denuded 

mds  of  the  arteries,  as  Klebs  has  described  in  detail,  may  be 

Bxcited  to  contractionj  and  in  this  way  a  local  anaemia  may  be 

Jproduced,  which,  as  was  previously  mentioned,  is  favorable  to 

le  occurrence  of  erosion.     Siieh  a  concurrence  of  the  two  con- 

litions  predisposing  to  erosion — anwmla  and  a  temporarily 

hmer^ised  acidity  of  the  gastric  Juice — must  be  inferred  in  the 

Ico^e  Q^  chronic  gastric  ul^er,  because  otherwise  it  would  be 

[impossible  to  explahi  why,  for  example,  traumatic  solutions  of 

continuity  in  the  wall  of  the  stomach  heal  rapidly,  although 

vascular  disturbances   evidently  occur   in  the  surface  of   the 

'ffoued,  while  the  course  pursued  by  the  chronic  gastric  ulcer  is 

entirely  different. 

This  is  the  explanation  also  of  the  fact  mentioned  elsewhere, 
that  simple  catarrhal  ulcers  and  diphtheritic  patches  on  the  wall 
of  the  stomach  may  be  converted,  under  certain  circumstances, 
into  corroding  ulcers. 

The  moat  recent  hypothesis,  in  regard  to  the  origin  of  gastric  ulcer,  is  that  pro- 
posed by  A.  Boettcher.  In  some  autopsies  mude  by  hini  he  found  the  borders  and 
bwes  of  the  ulcers  penetrated  with  masties  of  luiciococci,  and  for  this  reason  he 
^^that  at  leiist  a  part  of  the  perfomting  ulcers  of  the  stomach  and  duodenum  are 
J^tpwwiitic  origin. 


The  indirect  causes  of  gastric  nicer  are  not  much  better 
landerstood  than  is  its  direct  origin. 
In  genei-al  it  appears  tliat  tlie  female  sex  is  more  apt  to  be 
Mrted  than  the  male.  Willigk  found  the  ratio  to  be  three  to 
'  Brintou  two  to  one,  Steiner  eleven  to  eight,  and  WoUmann 
tio  about  equal, 
disposition  to  this  disease  seems  also  to  be  greater  in 
\  although  in  autopsies  ulcers  are  more  frequently 
persons,  for  the  simple  reason  tliat  in  some  cases 
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the  affection  lasts  for  a  ver^'  long  time  before  it  proves  fatal.  It 
is  a  well-establislitKi  fact  also  that  in  women  tlie  ulcer  fn.Hin^»ntly 
manifests  a  marked  tendency  to  perforation  at  about  the  twen- 
tieth 3'ear  of  life. 

IiuliriduaJs  of  feeble  cfmstitutifm^  and  fJtose  w7io  are  chlo- 
rotlc  or  artdimic,  nre  more  commonlj  affected  than  persons  of  a 
robust  habit  of  body,  although  the  disease  attacks  even  horaint^ 
quadinti.*  So  also  parturition  and  nursing  may  be  mentioDcdas 
occusional  causes,  on  account  of  the  loss  of  humors  attendant 
upon  these  conditions,  while  the  feebleness  of  tJie  general  lu^altli 
in  persons  inclined  to  tuberculosis  makes  them  more  readily 
attacked  than  others  (see  below,  the  complications  of  the  ulcer). 
In  all  these  conditions  the  common  etiological  factor  is  prob- 
ably an  impaired  nutrition  and  abnormal  lacenibility  of  the 
walls  of  the  vessels. 

The  varying  frequency  of  the  disease  in  dilferent  regions 
sliow^s  that  the  occurrence  of  gastric  ulcer  is  influenced  also  by 
the  climate  and  the  mode  of  life,  although,  at  present,  we  knov 
nothing  definite  upon  this  point  of  the  etiology. 

Of  special  interest,  finally,  is  the  occurrence  of  gastric  nicer 
after  extensive  burns  of  the  sJcln,  a  lesion  which  Fulk'^  regards 
as  mainly  due  to  tlie  inhibition  of  the  gastric  circnhition,  result- 
ing from  the  depressed  action  of  the  heart.  Another  interesting 
fact  is  the  coincidence  of  gastric  ulcer  and  trichinosis^  obsened 
by  Ebstein  and  others— the  explanation  here  probably  being  the 
production  of  acute  gastritis  and  liemorrhagic  erosion  by  the 
trichiufe. 


Bymptomatology. 

Of  all  the  symptoms  of  gastric  ulcer  none  is  so  constant  as 
pain  in  the  siornach.     It  is  absent  only  in  exceptional  cases,  and 
particularly  when  the  affection  runs  a  very  rapid  coui'se  {e. » 
No.  X.  of  Abercrombie's  cases).    The  pain  varies  considerably 
character  and   intensity  in  different   patients,  and,  of  coui-sj 


'  Short,  thick -set,  squarely  built  individuals. — Tbams. 
'^  Vircbow'a  Archiv.  53.  S.  Ca 
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possesses  no  pathognomonic  character.  More  important  than  the 
question  whether  the  pain  is  burning,  gnawing,  raging,  etc.,  is 
the  tiTue  when  it  occurs.  This  is  generally  from  a  few  minutes  to 
a  quarter  of  an  hour  after  eating,  or  sometimes  even  a  whole 
hour ;  it  is  specially  apt  to  occur  after  the  ingestion  of  coarse 
indigestible  food,  and  it  does  not  cease  until  after  digestion  is 
completed— that  is,  until  several  hours  have  elapsed,  or  until  the 
food  is  discharged  by  vomiting. 

The  attempt  has  been  made  to  localize  the  situation  of  the  ulcer  by  the  time 
wliicb  intenrenes  between  the  taking  of  food  and  the  occurrence  of  the  pain.  Thus 
in  ulcers  at  the  cardia  the  pain  is  supposed  to  occur  immediately  after  the  food  is 
swallowed ;  but  the  consideration  that  after  even  a  few  minutes— in  Busclf s  well- 
known  case '  of  duodenal  fistula,  even  after  twelve  minutes — the  food  has  passed 
the  pylorus,  is  opposed  to  such  a  conclusion,  no  less  than  is  clinical  experience. 
Pinel,  for  instance  (Abercrombie,  p.  36),  reports  the  case  of  a  man  with  ulcer  at 
the  pylorus,  who  suffered  the  most  violent  pain  immediately  after  taking  even  the 
smallest  quantity  of  food. 

Tliese  cardialgic  attacks  may  be  excited,  not  only  by  errors 
in  diet,  but  also  by  exposure  to  cold,  mental  excitement,  menstru- 
ation, severe  bodily  exertion,  etc.  The  pain  is  increased  by 
external  pressure,  tight  clothing,  and  a  variety  of  other  causes. 
This  circumstance  would  be  of  greater  diagnostic  importance,  if 
it  had  not  been  noticed  in  some  cases  that  the  pain  was  relieved 
by  pressure  upon  the  epigastrium,  and  by  similar  manoeuvres  (for 
example,  see  L.  Miiller,  p.  66 ;  Fenwick,  p.  329  ;  Abercrombie,  p. 
46 ;  Henoch,  I.,  p.  19,  and  others).  The  pain  is  sometimes  con- 
tinuous, sometimes  intermitting.  It  is  probably  scarcely  possible 
to  account  for  tliese  intermissions  by  an  explanation  which  is 
applicable  to  all  cases.  Bamberger's  supposition,  that  the  j)ar- 
oxysms  ''may  depend  upon  an  extension  of  the  ulcer,  and  the 
implication  of  new  nerve  branches,"  sounds  very  plausible.  Tliat 
it  does  not,  however,  answer  for  all  cases  is  shown  by  the  fact 
that  even  small  ulcers  may  occasion  frequent  and  severe  attacks 
of  pain ;  and  that,  on  the  other  hand,  as  Brinton,  particularly, 
insists,  the  pain  in  the  case  of  large  ulcers  is  often  entirely  ab- 
sent for  several  days.    If  we  bear  in  mind  that  many  of  the  nerve 

'  Virchow's  Archiv.  14.  S.  107. 
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extremities  in  the  base  of  the  ulcer  are  denuded,  and  exposed 
to  tiie  action  of  the  acids  wliicli  are  present  in  the  contents  of 
the  stonmch,  to  the  influence  of  heat,  and  to  the  mechanical 
irritation  caused  by  sohd  substances— all  of  which  are  clearly 

"depressing''  agents  (though  at  first  only  for  the  motor  nerves) 
— we  may  easily  suppose  tliat  these  agents  act  like  other  de- 
pressants, and  induce  first  a  stage  of  increased  irritability,  and 
then  a  stage  in  which  the  irritability  is  blunted,  or  finally  com- 
pletely destroyed.  By  rest  and  the  neutralization  of  the  clieni* 
ical  depressants  the  irritability  of  the  neiTes  may  be  restordi, 
while  an  extension  of  the  ulcer  may  expose  new  nerve  fibre* 
to  the  injuries  above  described. 

Not  only  the  time  when  the  pain  is  felt,  biit  also  the  loeulitfj 
is  of  some  importance.  Usually  the  pain  is  said  to  be  situated 
in  the  epigastrium,  and  to  be  aggravated  by  pressure  in  this  re- 
gion. Too  much  stress,  in  my  opinion,  should  not  be  laid  upon 
the  diagnostic  importance  of  this  symptom.  Aside  from  the  fad 
that  by  far  the  greater  numl)er  of  ulcers  are  situated  upon  tk 
posterior  wall,  and  therefore  cannot  be  directly  affected  by 
pressure  on  the  epigastrium,  it  should  also  be  borne  in  mini 
tliat  in  the  neighborliood  of  the  ensiform  cartilage  deep  pressure 
produces  an  unpleasiint  painful  sensation  even  in  healthy  per- 
sons, probably  on  accoiint  of  the  compression  of  the  anterior 
gastric  plexus.  A  better  guide,  therefore,  for  the  diagnosis  of 
the  existence  and  situation  of  a  gastric  ulcer  is  the  observation 
that  the  pain  is  concenlrale.d  in  the  umbilical reffion  (correspond- 
ing to  tlie  gmater  curvature),  or  in  the  dorsal  regioiiy  near  tbe 
first  lumbar  vertebm  and  the  lower  portion  of  the  dorsal  vertebiw 
(corresponding  to  the  lesser  curvature  and  posterior  wall  of  the 
stomach),  to  whicli  latter  localization  Cruveilhier  particularly  bas 
called  attention  (*' point  rarhidien'').  Still  another  criterion  rf 
the  situation  of  the  uhvr  is  afforded  b}^  the  fact  (Osborne,  Brin- 
ton),  that  in  manfj^  though  of  course  hy  no  meafis  in  all  eas 
the  ]}osiiio7i  of  the  patient  7ms  a  very  important  influence  vp 
the  production  and  mitigation  of  the  at  tacks  of  pain.  Th 
wlien  the  ulcer  is  iqxm  the  ]H)sterior  surface  of  the  stomach,  t 
patient  lies  bent  forwards,  in  order  to  avoid  the  paroxysms 
pain,  lies  upon  his  right  side  when  the  ulcer  is  upon  thecardia,  < 
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Traube  bad  met  with  some  interefiting  coees^  in  which^  infltefid  of  the  usual  pains 
I  the  stomach,  or  at  the  sauie  tinie  with  thcm^  Qj>pre^»ifm  in  the  chest  occurred,  which 
!  explained  as  a*'  radiatiun  neuralgia,^"'  induced  by  the  transmission  of  the  irritaticm 
»f  the  gastric  nerves  to  the  puhuouary  tilainenta  of  the  vagus.  Similar  radiations 
-were  noticed  by  Tranbs  in  the  form  of  neuralgia  of  the  intorcostal  nerves,  or  of  the 
left  brachial  plexna,  and  by  Brinton  in  the  form  of  neuralgia  in  tlie  riglit  shoulder; 
the  neuralgia  in  this  latter  ease  having,  moreover,  a  tangible  anatomical  cause  in  an 
jidhesion  of  the  stomach  to  the  surface  of  the  liver  fsec  Luschka,  Keck,  p.  40S*. 
Relation  of  the  Posterior  Sujira-chivieular  Nerves  to  the  Phrenic  Nerve).  In  a  case 
^fleen  by  L,  Muller  the  attacks  finally  came  to  be  attended  ]jy  very  active  sympathetic 
scnsationa  in  the  arms  and  legs^  terminating  in  convulsive  movemeuts  of  the 
extremities. 

Vomiting  is  absent  in  very  few  cases.     In  one  hundred  and 
twenty  cases,  collected  by  L,  Muller,  the  symptom  was  entirely 
Absent,  or  did  not  appear  until  tlie  end  of  the  disease,  in  only 
one-fourth  of  the  cases.     It  is  interesting  to  notice  that  in  these 
^exceptional  instances  the  situation  of  the  ulcer  was  unusual; 
tlius  the  duodenum  was  affected  in  nine,  the  lesser  curvature  in 
six,  the  anterior  wall  in  seven  ^  w^hile  the  posterior  wall,   the 
pylorus  and  t\w.  cardia  were  affected  in  only  one  each.     Almost 
always  the  vomiting  is  accompanied  by  pains  in  tlie  stomach— 
the  explanation  evidently  being  that  the  eniesis  and  the  cardiab 
^ia  are  both  excited    by  the   irritation  of  the  gastric  nerves. 
Tsmlly  pain  is  felt  in  the  stomach  for  some  time  before  the  first 
attack  of  vomiting  occurs  ;  so  also  as  a  rule  the  eardialgia  is  the 
lirst  symptom,  and  when  it  has  reached   its  height    then   the 
vomiting  takes  place.    As  soon  as  the  vomiting  occurs,  the  eardi- 
algia disappears.    Tins  circumstance,  to  which  there  are  of  course 
someexceptionsj  points  to  a  common  origin  for  both  symptoms. 
Moreover,  the  fact  that  the  vomiting  and  pain  usually  continue 
until  the  stomach  is  completely  emptied,  shows  that  thest*  symp- 
toms are  generally  due  to  an  excessive  excitation  of  the  gastric 
Jierves  by  the  contents  of  the  stomach.      Tlie  patient  soon  learns 
'liimself  that  his  attacks  are  very  apt  to  be  induced  by  coarse 
ligestible  food.     In  rare  cas+^s  vomitiug  0(*cur^i  with  an  empty 
lach,  probably  because  the  saliva,  which  is  swallowed,  excites 
deletion  of  acid  in  the  neighlx^rhood  of  the  ulcer,  thi*  secretion 
lowing  the  surface  of  tlie  ulcer,  and  thereby  producing  an 
ic  reaction  on  the  part  of  th^-  exjiosed  ends  of  ihe  nerves. 
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As  the  pain  may  arise  from  other  causes  than  errors  in  dier,  so 
also  the  vomiting  may  occasionally  be  excited  by  mental  tli:^ 
tnrbances,  bodily  exertion,  etc. 

The  vamii  contains  food  in  the  different  stages  of  digestion, 
sarcinae^  bile,  etc.,— in  short,  nothing  which  is  at  all  character- 
istic of  gastric  ulcer.  The  occurrence  of  large  quantities  of  blood 
in  the  matters  vomited— the  k(ematemesis^s  a  much  mow 
important  sign,  and,  with  certain  limitations,  is  indicative  of 
this  lesion. 

Hfemateniesis  is,  upon  the  whole,  much  rarer  than  the  simple 
vomiting,  which,  as  above  observed,  occurs  in  about  fonr-tifths 
of  the  cases;  while,  according  to  L.  Miiller's  compilation  of  one 
hundred  and  twenty  cases,  vomiting  of  blood  occurred  in  oQly 
thirty -live,  or  not  quite  one- third  of  the  cases.  It  is  also  luticti 
less  common  than  ordinary  vomiting  as  a  symptom  of  gastric 
diseases  in  general  ;  while,  on  the  other  hand,  none  of  the  causes 
of  bleeding  from  tlie  stomach  give  rise  to  such  frequent  and 
sev^ere  Iiemorrhages  as  ulcer  of  the  stomach.  The  most  copious 
hemorrhages  naturally  occur  from  erosion  of  a  large  vessel, 
a  symptom  which  can  occur  only  when  the  ulcer,  not  necessarily 
a  large  one,  has  perforated  all  the  tissues  of  the  stomach.  The 
symptoms  of  hjematemesis  vary  with  the  quantity  of  blood 
poured  oat  into  the  stomach.  Tlie  smaller  hemorrhageSj  which 
almost  necessarily  occur  when  tlie  ulceration  is  spreading,  oto 
escape  notice,  because  tlie  etfused  blood  does  not  induce  vomit- 
ing, but  passes  off  in  the  evacuations,  wliich  are  scarcely  ever 
examined  unless  there  is  some  special  reason  for  so  doing.  Ii» 
other  cases  the  stomach,  in  consequence  of  the  long- con  tinned 
habit  of  vomiting,  is  intolerant  of  even  a  small  quantify  of 
blood,  which  is  therefore  rejected,  and  gives  to  the  vomited  mat- 
ters a  dirty  brown  color  from  conversion  of  the  heemoglobin 
into  hfematin  under  the  action  of  the  gastric  juice,  Tliese 
minor  heinorrhagt^s  do  not  materially  disturb  the  general  hea 
of  tlie  patient ;  the  case  is  different,  however,  when  more  copif 
hemorrhages  take  place  from  the  erosion  of  vessels  of  con 
able  size.  The  occurrence  ot  this  more  serious  complice 
usually  announced  by  increased  pain,  anxiety,  an 
faintuesSj  and  nausea  ;  a  sensation  of  sickness^ 
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the  iilcemtive  process  becomes  complicated  with  a  cJiTonic  goi- 
trifis.  This  results  m  the  occurrence  of  derangements  of  diges- 
tion. Perhaps  also  another  cause  for  the  latter  ii*  to  be  found  in 
the  ulcer  itself.  The  solution  of  continuity  in  the  muscu- 
lar fibres,  which  takes  place  in  deep  ulcerations,  involves  an 
interruption  of  the  work  performed  by  the  muscles,  and  tliis 
interruption  will  be  still  more  likely  to  occur  when  the  stomach 
has  Ijccome  adherent  to  adjacent  organs.  Such  a  loss  of  muscu* 
lar  power  may  naturally  lesult  in  an  imperfect  expulsion  of 
the  chyme  from  the  stomach,  in  an  insufficient  impregnation 
of  the  food  with  gastric  juice,  a  less  complete  fonnation  of 
peptones  and  absorption  of  tlie  same  by  the  wall  of  the  stomach 
^in  lu'ief,  in  a  delay  of  the  entire  process  of  digestion,  with 
decomposition  of  the  ingesta.  lu  fact,  these  sj^mptoms  of  de- 
ranged digestion  are  very  commonly  found  in  cases  of  gastric 
ulceration  ;  sometimes  also  there  is  very  marked  pyrosis,  with 
salivation  and  distention  of  the  epigastrium,  wliicli  add  greatly 
to  tlie  dii?trei^s  of  the  patient. 

Notwithstanding  these  digestive  derangements,  the  ntttrithh 
is  by  no  means  always  impaired  ;  indeed  the  appearance  ifl 
sometimes  that  of  perfect  healtli,  and  it  is  only  too  familiar  an 
exp^Tii^nce  to  see  death  occur  suddenly  from  ha?matenaesis  or 
perforation  in  a  patient  who  has  liitherto  been  entirely  free 
from  symptoms  of  ill  liealth,  except  slight  dyspepsia  of  long 
standing,  and  has  been  able  to  attend  to  business. 

The  explanaticm  of  these  startling  cases  probably  lies  in  t^^ 
fact    that  the    gastritis  accompanying    the  ulceration  may  be 
very  limited,  and  that  the  disease,  with  its  depressing  factors- 
pain,  vomiting,  and  hemorrhages— shows  intervals  of  quiet,  in 
whieli   the   ulcer  begins   to  heal,    but   only  sooner  or  later  to 
relapse.     When,  on  the  other  hand,  the  symptoms  of  dyspepsia 
continue  uninterruptedly  for  yeai's,  accompanied  by  cardialgia? 
vomiting,  and  hemorrhages,    the  patient  finally  becomes  moi 
and  more  cachectic,  loses  flesh  and  strength,  becomes  oedemato 
about  the  ankles,  and  sometimes  succumbs  to  the  disease  Im 
simple  exhaustion. 

Almost  invariably  gastric  ulcer  is  accompanied  by  obstius 
constipation.     We  have  seen  above  that  in  all  probability 
I 


ULCER  OF  THE  STOMACH.  211 

normal  movements  of  the  stomach  are  impeded  in  this  affection. 
Fill  thermore,  Traube '  and  Radziejevvaki  ^^  have  sliown  that  between 
the  movements  of  the  stomach  and  those  of  the  intestines  there 
exists  a  certain  reflex  sympathy  ;  and  this  fact,  it  seems  to  me, 
serves  to  explain  the  shiggishness  of  the  bowels  so  often  noticed 
iu   cases  of  gastric   ulcer.      The   occuiTence  of  constipation  is 
favored  also  by  the  relaxation  of  the  abdominal  muscles  pro- 
duced by  the  continued  vomiting,  and,  above  all,  by  the  circum- 
elanee  that,  in  consequence  of  the  vomiting,  but  little  of  the  in- 
gesta  remabia  to  be  converted  ultimately  into  fteces. 

1e  a  disease  which  usually  lasts  for  nionths  or  years,  which 
at  every  meal  reminds  the  patient  of  the  hopelessness  of  his  con- 
dinon,  which  is  constantly  exhausting  his  strength,  causing  him 
violent  pain  and  disturbing  his  rest,  it  is  bnt  natural  that  the 
pittieiit  should  gradually  lose  courage  and  fall  into  a  state  of 
profound  depression  if  spirits. 

Another  symptom,  upon  which  the  older  writers  kiid  much 
stress,  is  amefiorrh^a.  There  are,  however,  so  many  depressing 
forces  at  work  during  the  course  of  ulceration  of  tlie  stomach, 
ivliich  are  likrly  to  j^roduce  this  symptom,  and  amenorrho^a  is 
&Ofomnionan  occurrence  under  otlicr  circumstauceSj  that  it  is 
lar  from  being  a  characteristic  of  the  disease. 

Besides  the  symptoms  aboi'e  described,  which  belong  to  the 
disease  directly,  others  occasionally  occur  wliich  are  to  be  re- 
gartit^  as  e&mpllcatioris.     These  require  a  brief  considei-ation. 

Tlie  most  important,  and  certainly  tlie  most  disastrous  event 

in  tile  course  of  gastric  ulcer  is  t\e^  perforation.     Sometimes  this 

is  tlie  first  indication  of  the  existence  of  the   hitherto  latent 

dist^ase;   the  patient,  who  has  previously  made  no  complaint, 

except  of  slight  dyspeptic  symptoms,  is  suddenly  attacked  by 

severe  pain  in  the  epigastrium,  raiiidly  spreading  over  the  whole 

aMomen,   and  followed  by  the  other  symptfjuis  of  peritonitis 

>m  perforation— met^orism,  nausea,  etc.     Under  these  circum- 

lUces  death  almost  always  occurs  within  two  or  three  days, 

i  symptoms  of  deepening  collapse.     AVlieu  adhesions  liave 

*  Gesammelte  Be  it  rage,  etc.  IL  S.  354. 

*  Dubols-Reiohert^s  Archiv.  1870.  S.  L  et  seq. 
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previously  been  foniied  between  the  Btomach  and  adjacent 
organs,  the  course  of  the  case  is  somewhat  more  favorable,  the 
perforation  here  resulting  in  the  formation  of  a  saccular 
cavity,  in  the  establishment  of  listulse,  etc.  (see  above,  Parlio 
logical  Anatomy).  Usually,  however,  the  saccular  collecJions 
of  pus  and  ichor  burst  after  a  while  into  the  peritoneal  c-avit^Jifl 
and  induce  a  fatal  result.  In  otlier  cases  of  antecedent  adliesioD,  i 
pneumothonix  may  be  produced  by  rupture  through  the  dia- 
phrngm,  or,  when  the  perforation  occurs  inferiorly,  a  fistula 
may  be  established  between  the  colon  and  stomach,  resulting  in 
Btercoraceous  vomiting  (see  Case  XL  in  Abercrombie,  p.  55\  In 
very  rare  cases  tlie  iierforation  takes  place  externally,  with  the 
fijrmation  of  a  simple  gastric  fistula  ;  van  Swieten  has  publish^ 
some  remarkable  instances  of  this  kind.  Occasionally  abscesses 
occur  in  the  liver  and  spleen  as  a  result  of  pylepiilebitis,  starting 
in  a  gastric  ulrer  (Bamberger  and  others). 

After  pre])arations  for  the  perforation  have  been  progressing 
for  some  time,  its  final  occurrence  seems  to  be  favored  by  certain 
circumstances,  such  as  meals  (by  inducing  excessive  flatulent 
distentir»n  or  energetic  movements  of  the  stomach),  bodily  exer- 
tion, direct  mechanical  injuries  to  the  Btomach,  etc. 

PerforatiiHi  is  nnt  an  infrequent  termination  of  gastric  ulcer, 
since,  according  to  Brinton  s  estimate,  one  out  of  every  seven  or 
eight  cases  ends  in  this  way.  There  ia  a  striking  difference  in 
regard  to  the  average  age  at  which  this  accid**nt  occurs  in  the 
two  sexes,  the  average  age  in  women  being  twenty-seven,  andia 
men  forty- two  years. 

Another  very  iTuportant  complication  which  deserves  mention 
is  inherruhh^is^  iKH-aiise  there  has  been  supposed  to  be  a  certain 
causal  relation  brtwecn  gastric  ulcer  and  this  disease,  similar  to 
that  which  exists  betwi-cii  cancer  and  tuberculosis,    the  inter- 
mediate factor  ill  both  cases  being  the  regressive  metamorphosis 
produced  b}'  the  primary  affection.     Dittricb  (Papellier),  in 
hundn^d  and   thn^e  autopsies  with  7imt-eicatrized  ulcers  of 
stomach,    ol>srrv«'d   phthisis  and   tuberculosis    eighteen   ti: 
Steiner  (Virchow)  in  one  hundred  and  ten  cases  of  nicer 
cicatrized  and   open— pulmonary  phthisis,    thirty-t^ 
Wollniann,    however,    in    forty-eight    cas^c 
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Whether  in  these  cases  there  really  is  a  causal  connection,  such 
as  accords  with  our  present  conceptions  of  tuberculosis,  or 
whether  the  connection  is  merely  an  accidental  coincidence  of 
different  morbid  processes,  must  at  present  remain  undeter- 
mined ;  to  decide  the  point,  larger  statistics  are  necessary,  which 
bear  directly  on  the  question  whether  the  pulmonary  processes 
are  caseous  or  purely  tuberculous.  In  the  article  on  Cancer  of 
the  Stomach  we  shall  consider  this  subject  at  greater  length. 

The  course  of  the  disease  is  cJironic  {vIcvl^  "chronicum"); 
sometimes,  however,  it  is  apparently  acute,  as,  for  instance, 
when,  after  a  latent  stage  of  uncertain  duration,  intense  symp- 
toms of  ulceration,  or  perhaps  perforation,  suddenly  occur. 
Experiments  have  demonstrated  the  possibility  of  a  very  acute 
occurrence  of  the  ulcer,  but,  as  a  rule,  the  completion  of  the 
perforation  requires  several  weeks  ;  on  the  otlier  hand,  cases 
have  been  known  in  which  the  disease  lasted  only  from  twenty 
to  thirty  days.  As  has  been  already  mentioned,  intermissions 
and  relapses  are  quite  common. 

That  there  are  cases  which  from  the  beginning  to  the  end  i-un 
a  latent  course  is  proved  by  the  fact  that  cicatrized  gastric  ulcers 
are  found  after  death  in  persons  who  have  never  suffered  from 
any  gastric  affection  during  life.  Tliese  cases  show,  at  all  events, 
the  entire  curdbility  of  the  disease — a  fact,  moreover,  which  has 
been  placed  beyond  doubt  by  the  results  of  treatment.  But, 
besides  these  cases  of  complete  recovery,  we  constantly  meet  with 
others  in  which,  although,  anatomically,  the  cure  seems  to  be 
perfect,  yet,  clinically,  we  encounter  sequelae  which  are  frequent- 
ly of  a  serious  character. 

For  instance,  persistent  cardialgia  sometimes  results  from 
the  lacerations  to  which  some  of  the  gastric  nerves  are  subjected, 
either  by  the  contraction  of  the  cicatrix,  or  by  the  adhesions 
which  have  formed  between  the  cicatrix  of  the  ulcer  and  the 
adjacent  abdominal  organs.  The  cardialgia  is  particularly  apt 
to  be  excited  when  these  adhesions  are  made  tense  by  the  active 
movements  of  the  stomach  in  digestion,  and  under  such  circum- 
stances even  vomiting  may  occur.  The  influence  of  this  impedi- 
ment to  the  movements  of  the  stomach  manifests  itself,  not  only 
in  attacks  of  cardialgia,  but  also  in  the  various  forms  of  dys- 
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pepsia.     The  occurrence  of  the  latter  is  favored  also  by  varions 
other  conditions  connected  with  the  cicatrization  of  the  ulcer,' 
sucli  as  tlie  loss  of  a  portion  of  the  secreting  surface  of 
mucous  membrane,  and  of  a  portion  of  the  capillary  lympbaric 
absorbents  \  furthermoi'e,  by  the  consecutive  gastritis,  which  is 
itself  due  to  the  stases  produced  by  the  constringing  action  o( 
the  cicatricial  tissue  upon  the  blood-vessels* 

According  to  the  situation  of  the  cicatrix,  the  cavity  of  tli^ 
Btomach  may  present  various  forms  of  contraction  and  of  subsC^^ 
qnent  dilatation.  The  dilatation  of  tlie  stomach  is  espeeiallyap^ 
to  occur  in  connection  with  cicatricial  strictum  of  the  pj-lori^^s: 
region  ;  while,  on  the  otlier  hand,  narrowing  of  the  entire  hiraeCB^ 
of  the  stomach  may  result  when  the  cicatrix  is  situated  at  th^ 
cardia. 

In  the  latter  class  of  cases  the  Hnal  result  is  death.     Ilenior— 
rhage  and  perforation  are  the  two  accidents  wliich  suddenly  in- 
duce a  fatal  termination,  while  in  another  class  of  cases  th© 
pativnt  falls  into  a  grndual  decline,  becomes  extremely  nxlnceil 
hy  the  cardial^^ic  attacks,  vomiting,  and  digestive  disturiiaiicvs, 
and  finally  t^uccumhs  to  some  comjilication,  such  as  pneumonia, 
dianlicea,   etc.      When  tuberculosis  occurs  in   connection  witt 
gastric  ulcer,  t!ie  pulmonary  affection  will  naturally  contributa^ 
its  sluin*  to  the  caclirxia  and  fatal  result.     Tlie  same  remark  will 
a]>i>ly  to  otlhT  comphcationsj  especially  those  affecting  the  cir- 
cuLatory  apparatus. 

Diagnosis. 

Every  physician  of  experience  will  concede  the  correctness  of 
my  statement  wlu-u  I  say  that,  although  the  diagnosis  is  some- 
times jierfectly  clt^ar,  yet  in  numerous  cases  certainty  in  the 
diagnosis  is  entire!)^  out  of  the  question,     I  refer  particularly  to 
the  cases  of  sivkltf  ehlorofie  f/rrls  or  women,  w/fh  ^nensfmo' 
disorders,  who  complain  of  eardkdgia  and  uidigesiion^  and  i' 
whom  tendernt\^s  of  the  epir/astriiun  is  found  on  physical  t 
amination.     These  are  tlie  cases  which,  at  least  for  mys^^lf,  hi 
most  rnHpiently  prtvsi'Uted  difflcultirs  in  diagnnsis,     Sometir 
to  be  sure,  the  simultaneous  existence  of  neuralgia  or  hysf 
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camplaints— globus,  clavtis,  etc.— and  tlie  absence  of  any  con- 
Eection  between  taking  food  and  the  vomiting,  afford  some 
support  for  the  exclusion  of  ulcer  \  stillj  in  this  class  of  persons 
gastric  ulcer  is  so  fi^equently  attended  by  nervous  symptoms  that 
the  presence  of  the  latter  does  not  contiu-indicate  the  existence 
of  ulcer.  Of  late  years  I  have  been  accustomed  in  these  doubt- 
ful cases  to  begin  with  a  course  of  treatment  as  if  gastric  ulcer 
were  actually  present,  such  as  the  enforcement  of  strict  a!>sti' 
nencefrom  all  foodj  except  beef  broths,  etc.  (see  below).  If  the 
disease  were  not  considerably  benefited  by  this  diet,  I  excluded 
tile  existence  of  an  open  ulcer,  and  treated  the  case  with  hydro- 
cMoric  iicid,  iron,  electricity,  etc.,  as  if  it  were  one  of  aiuemic 
dyspfipsia.  My  success  Avitli  this  method  has  been  very  gratify- 
ing, and  by  its  aid  I  have  finally  cured  women  who  had  pre- 
rioasly  been  treated  for  years  in  vain. 

In  oilier  cases  the  diagnosis  nuiy  lluctuate  between  ulcur  and 
gfutmlgia  (purely  nervous  cardialgia).  Usually,  however,  tlie 
occurrence  of  pain  after  eating,  the  continuous  character  of  the 
pairij  and  its  aggravation  by  external  ^jressure ;  the  al)seiice  of 
otlier  neuralgias,  of  uterine  disease,  of  hysteria,  or  of  hypochon- 
dria; the  coexistence  of  dyspepsia  and  the  frec^uency  of  the 
vomiting,  point  ratlun*  to  ulcer  than  to  nervous  cardiulgia.  Still, 
itmnstbe  evident  from  the  syniptomatology  of  gastric  uk-er,  as 
considered  above,  how  erroneous  it  woultl  be  to  regard  these 
differential  indications  as  pathognomonic.  Moreover,  we  shall 
presently  see  in  the  article  on  Gastralgia  that  in  certain  cases  a 
positive  discrimination  between  the  two  diseases  is  absohitely 
impossible.  Under  such  circumstances  the  use  of  electricity  lias 
somefimes  aided  me  in  the  diagnosis.  11:  the  piain  disappear 
'rithin  a  few  minutes  after  the  application  of  a  constant  current 
from  a  battery  of  from  twenty  to  forty  cells,  I  regard  this  fact  as 
indicative  of  cardialgia;  in  gastric  utcer  lliave  neDcr  yd  been 
^ble  to  produce  a  cessation  of  the  pain  by  the  use  of  the  constant 
■urrent.  It  is  scarcely  to  be  expected  that  this  aid  to  diffeiential 
liagnosia  will  be  infallible  ;   in  fact,   I  am  satisfied  that  many 

^tric  neuralgias  resist  the  action  of  the  current  just  as  con- 

tly  as  other  neuralgias,  and  I  tlieivfore  do  not  attach  any 

0  the  rcBults  of  the  application  of  electricity,  except  when 
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they  are  of  a  positive  character,  and  particularly  when  the  pabs 
are  relieved  by  electricity  during  digestion,  Jlore  niimeruiis 
trials  are  necessary  to  confirm  the  correctness  of  this  test.^ 

Still  more  difficult  in  some  cases  is  the  differential  diagvmit 
between  ulcer  and  eaneer  of  the  stomacJi,     So  long  as  no  tnnioT 
can  be  felt  in  the  epigastrium,  and  no  development  of  carcinoma 
can  be  discovered  in  other  organs— such  a  discovery  almost  iE- 
varial^ly  indicating  cancer  of  the  stomach — tlie  diagnosis  can 
usually  be  only  a  probable  one.     In  doubtful  cases  the  following 
may  be  regarded  as  general  indications  in  favor  of  ulcer  as 
opposed  to  cancer :    youthful   age,  healthy  appeamnce,  sliglit 
emaciation  after  a  long  continuance  of  the  disease,   strikinglj 
marked  variations  in  the  condition  of  the  patient,  and  Vi^iy  copi- 
ous hiematemesis. 

Only  in  very  rare  cases  is  it  possible  to  confound  the  cai-dialgic 
attacks,  which  accompany  gastric  ulcer,  with  hepatic  c(dit\  hi 
the  hi  iter  alTrcti(»n  the  ]>ain  is  situated  rather  in  the  right  Ihtk)- 
chondrium  than  in  the  epigastrium  ;  thf*  gall  bladder  can  fre- 
quently be  felt ;  the  liver  is  enlarged  ;  icterus  is  generally  pres* 
ent,  nnd  the  dig(!Sti<tn  during  tlie  painless  inter\'als  is  undis- 
turbed. In  certain  cast's  of  hepatic  {'olic  the  vomiting  may,  to 
be  suri^,  become  continuous,  and  when  this  occurs  in  connec- 
Hon  with  severe  e])igastnc  pains^  the  diagnosis  may  for  a  time 
be  uncertain  until  the  doubt  is  removed  by  tlie  escaj^e  of  bilian* 
concn^tions  in  tlie  evacuations. 

Finally,  the  question  not  unfrequently  arises  whether  the 
case  is  one  of  gastric  ulcer  or  of  ckronie  gastritis.  The  dii* 
culty  of  deciding  tins  question  is  the  greater  because  a  part  u( 
the  symptoms  in  cases  of  gastric  ulcer  are  not  uncommonly  due 
to  a  coexistinic  intiammation  of  the  mucous  membrane.  Hen? 
the  liistory  of  the  case,  the  fact  that  the  disease  has  originated 
independently  of  d*/finite  external  intluences,  tlie  absence  d 
ha^matemesis,  of  the  complete  inttTmissions,  and  of  the  charac 
teristic  paroxj'sms  of  pain,  must  decide  in  favor  of  gastric 
catarrh,  in  which,  on  the  otlier  hand,  the  symptoms  are  luon 
persistent,  the  pain  is  not  so  severe  and  is  less  circumscribec 


For  the  hiatory  of  a  caae  of  this  kind,  6oe  the  article  on  Gaetralgi*. 
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ItBd  the  qnantity  of  blood  in  tlie  vomited  matter,  when  there  ia 

^y  at  all,  is  at  all  events  very  insignificant 

Fortunately,  Dotwithstauding   all  tliese  difflculties,  tliere  ia 

8tUl  a  class  of  cases  in  which  the  diagnosis  of  gastric  uU-er  can 
bemiide  with  the  necessary  certainty.  In  other  cases,  liowever, 
diffieulty  may  be  enconntered  in  the  fact  that  tite  complex  of 
Bymptoms  mentioned  in  the  symptomatology  is  not  jjresent 
in  its  entirety.  In  fact,  numerous  in.staiiees  have  been  rejiurted 
in  wliicli  cardialgia,  dyspepsia,  hemorrhagi^j  and  vomiting  have 
each  been  the  only  symptom  of  a  gastric  ulcer  whose  existence 
was  demonstrated  by  the  autopsy.  As  I  have  already  men- 
tioned, it  is  occasionally  advisable,  for  the  purpose  of  diagnosis 
in  doubtful  cases,  to  treat  the  patient  as  if  he  were  really  suiTer- 
ing  from  gastric  ulcer,  and  then  to  base  the  diagnosis  upon 
the  success  or  failure  of  the  treatment.  This  juiictic*^  is  tlie 
morti  justifiable,  because,  in  the  morbid  conditions  which  are 
Mabkto  be  mistaken  for  gastric  uU:er,  the  string^'ut  diet  and 
other  measures  suited  to  the  treatment  of  gastric  ulcer  can  at  all 
events  do  no  harm. 


» 


Proffnosis. 


When  we  consider  that  cicatrices  are  met  with  at  autopsies 
nearly  as  frequently  as  open  ulcers,  and  that  ol"  t  he  hitter  many 
ffiight  have  healed  had  time  permitted,  one  is  tempted  to  take  a 
favorable  view  of  the  prognosis.  Still  it  is  to  be  remembered  par- 
ticularly, tliat  the  milder,  spontaneously  cicatrizing  ulcers  tlo  not 
come  under  the  observation  of  the  ]>liyt?iciaB  during  life,  and  tluit, 
coasequently,  when  the  ulcer  can  be  diagnosticated  with  certainty, 
the  presumption  is  that  it  is  of  large  size,  or  that  it  has  penetrated 
to  a  considerable  depth.  This  presumption  becomes  a  certainty, 
^hn  serious  hemorrhaffes  occur,  )>ecanse,  as  already  stated,  this 
^cident  can  happen  only  when  all  tlie  coats  of  the  stomach 
have  been  perforated  as  far  down  as  tlie  ])eritonenm.  Severe 
henjorrhagHS  are  always  an  alarming  symptom  ;  in  one  hundred 
1  twenty  cases  observed  by  L.  MuIIhi-,  liPinorrhages  occurred 
ty-five  times,  and  proved  fatal  in  fourteen  ;  in  Steiner  s  one 
^red  and  ten    cases,  fatal   liemorrhage    occurred   in   seven. 
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Hseniatemesia  is  dangerous,  moreoverj  on  account  of  the  exliaus- 
tion  which  it  produces,  and  on  account  of  the  tendency  to 
relapse.  The  extreme  danger  of  peffaratimi  and  the  unfa?or^ 
able  significance  of  such  complications  as  pulmonary  phrlli!^ii 
and  disease  of  the  heart  or  vessels  require  no  further  consideni- 
tion.  Severe  pt:'rb^iatent  vomiting  and  long-continued  tomientiiu] 
cardialgia  ultimately  produce  exhaustioUj  and  thus  impair  \k\ 
prospect  of  recovery- 
Eat  even  in  those  cases  in  which  we  have  reason  to  suppoell 
tliat  the  ulcer  is  cicatrizing,  the  prognosis  is  not  absolntdf 
favorabh*,  because  relapses  are  not  infrequent,  and  the  cicatrio 
may  give  rise  to  permanent  altemtions  of  the  lumen  of 
stomach  and  to  obstinate  cardialgia  and  dyspepsia. 

Nevertheless  the  treatment  of  gastric  ulcer  is  bj'^  no  means  I 
tliankless  task,  since  by  far  the  greater  number  of  ca^es 
cured,  if  we  include  those  patients  who  are  relieved  lor  a  lop 
time  of  all  theii^  complaints,  but  subsequently  have  a  relapse. 

Treatment 

It  must  be  evident,  from  the  conjectnml  nature  of  our  know^ 
edgf^  of  the  catises  of  gastric  ulc(*r,  as  shown  in  the  chapter 
etiology,  that  a  rational  i/ulicaiio  causalis  is  out  of  tlie  qnt? 
tion.     Tli^re  are  certain  points  of  prophylaxis,  however,  wliicl^ 
should  always  receive  attention  ;   for  instance,  in  chlorotic 
sickly  persons,  or  others,  w*ho  are  supposed  to  be  more  orle 
predi-s]^osed  to  gastric  ulcer,  it  is  necessary  to  insist  upon  th 
avoidance  of  strong  irritants  to  tlie  mucous  membrane  of 
stomach,  ewpeeiall}^  whi'zi  the  organ  is  empty  ;  to  prevent  th 
too  long  continuance  of  violent  acts  of  vomiting,  and  in  region 
where  gastric  ulcer  is  very  prevalent,  to  alter,  as  far  as  possibl*^^ 
the  usually  very  perverted  liabits  of  life  in  the  lower  classes,  at 
least  among  those  w^lio  are  esi)eGially  predisposed  to  the 
ease,  etc. 

Jndicaiio  morhL — As  there  is  no  prophylactic,  so  there  h 
specific  for  gastric  ulcer.     Still  much  may  be  accomplisht 
treatment,  if  we  ke(*p  in  view  what  is  the  main  object 
rational  treatment,  viz,,  the  necessity  of  placing  tl 
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[)TgaE  under  such  conditions  that  all  causes  which  interrupt  the 
curative  process  are  as  far  as  possible  elimiaated. 
L     Aside  from  ail  theories  in  regard  to  the    origination    and 
f  ckatrization  of  gastric  ulcer,  we  most  regard  as  settled  this  factj 
tliat  an,  ulcerated  surface  id  ill  not  be  premnied  frfjm  healing 
'mkii  it  is  kepi  irritated  by  external  causes.   This  fundanieiital 
law  of  treatment  is,  however^  alwaj^s  violated,  unless  vt-e  malve 
il  our  first  rule  to  allow  no  solid  food,  or  at  least  none  which 
cannot  by  raaatication  be  converted  into  a  soft,  pulpy  mass.     It 
was  upon  this  principle  that  Cruveilhier,  the  author  of  the  views 
at  present  entertained  in  regard  to  gastric  ulcer,  recommended 
the  use  of  milk^  which  for  years  has  been  the  sovereign  article  of 
diet  in  tliis  affection,  and  the  efficacy  of  which  has  been  demon- 
stratM  in  thousands  of  cases.     Not  only  does  this  article  of  food 
contain  in  itself  the  principal  nutritive  ingredients— albumen, 
fat,  carbohydrates,  and  salts— but  it  also  possesses  the  special 
advantage  in  the  treatment  of  gastric  ulcer,  that  the  soft  caseous 
coflgnla  formed  in  the  stomach  are  less  irritating  to  the  ulcerated 
surfnce  than   are    other  substances,   such   as   hard-bniled  eggs, 
pieces  of  meat,  bread,  cabbage,   potato,  etc.,  all  of  whi(*li  <|uit 
the  stomach  quite  unchanged,  wliile  the  casein  of  the  milk,  by 
the  time  it  has  reached  the  upper  part  of  tlie  small  intestine, 
has  become  finely  comminuted.    In  some  ]iatirnts,  unfortunately, 
themilk  coaguhites  in  the  stomach  in  the  form  of  large  tough 
lumps,  and  then  its  further  use  must  be  diBcontinued.     Another 
irticle  of  diet,  which   is  even  less  likely  than  milk  to  inflict 
mechanical  injury  upon  the  ulcerated  surface,  is  thr*  mlnfioii  of 
h^ef.   This  forms  a  soft  mass   rosembling  an  emulsion,  which 
glides  over  the  wall  of  the  stomach  n^  a  line  slime  without  excit- 
ing any  irritation.     With  the  exception  of  these  two  artirlt'S  of 
fcod,  and  perhaps  some  soup  containing  tlie  wliitti  of  egg,  or 
barley  water,  nothing  else  should  be  givi-n,  at  least  in  tht*  begin- 
aiiigof  the  treatment.     After  a  while,  wlien  the  principal  symp- 
^19  have  disappeared,  and  there  is  reason  to  suppose  that  the 
r  has  began  to  cicatrize,  we  may  resort  to   the  light  diet 
msly  described.     The  following  articles  of  food  are  to  bo 
\y  avoided,  on  account  of  the  mechanical  injury  which 
upon  the  wall  of  the  stomach :  all  leguminous  vege- 
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tables^  fruits^  and  brown  breads  the  latter  being  more  or  li^ 
injurious  to  the  diseased  mucous  membrane  according  to  tlw 
amount  of  bran  which  it  contains  ;  also  oatmeal  gruel^  which  kj 
specially  recommended  by  some  physiciansj  but  wliich  ia  liabl 
to  cause  considemble  discomfort  to  the  patient,  because  someo 
the  spicuhited  oat-grains  may  pierce  the  surface  of  the  ulcer,  aa 
thus  excite  severe  irritation.    Potatoes  also  should  be  prohibitei 
except  iu  the  form  of  a  soft  soup  made  with  milk,  on  account  ot^ 
the  dunger  of  swallowing  small  spiculated  fragments. 

Still  more  baneful  thau  mecliauical  injuries  to  the  open 
face  of  the  ulcer,  is  the  action  of  ckcmleal  irritants.  As  we  1 
seen  above,  it  is  unquestionably  to  the  acids  present  in  the  co 
tents  of  the  stomach  that  the  origination  and  extension  of 
ulcerative  process  are  ultimately  due.  Partly  with  this  view  i 
partly  for  the  purpose  of  relieving  the  pyrosis  and  intensely 
vomiting,  modes  of  treatment  have  been  suggested  which  are  i 
posed  to  counteract  tlie  foruuitiunof  abnormal  quantities  of  aci( 
Thus  the  addition,  to  the  milk,  uf  lime  water  (a  third  part),  or 
of  mngnesia,  has  bt^eu  recouiniended  to  neutrali7.e  the  contente 
of  the  stomach.  But  aside  from  the  fact  that  we  have  no  cer- 
tain guide  as  to  the  quantity  of  alkali  necessary  for  neutraliia- 
tion,  and  that,  according  to  ]il)ysiohjgical  obsen'ation,  au  exci«8 
of  acid  merely  serves  tu  excite  an  energetic  secretion  uf  acid, 
the  benefitj  even  if  the  correct  quantity  of  alkali  were  kno\ni, 
would  be  a  very  qu<*:-tloiial>le  one.  The  temporary  neutral 
reaction  would  direcfly  ]>romote  the  acid  fermentation,  especially 
the  conversion  of  laetic  acid  into  butyric  acidj  carbonic  acid,  and 
liydrogen,  and  would  delay  the  escape  of  the  food  through  the 
]*yloi'us,  bf cause  normally  this  does  not  occur  until  the  contenU 
of  the  stomach  have  l)ecome  more  intenst^ly  acid. 

In  this  way,  therefore — that  is,  by  the  use  of  remedies  directed 
against  the  formation  of  acids — we  can  scarcely  expect  to  acc^m* 
plish  our  object.     The  prospect  of  success  will  be  iiiore  encout 
affififf  if  we  endeacor  to  present  as  far  as  2^oMihle  a  long-conih 
iicd  eoUedion  of  acids  in  ike  stomach. 

Tliis  indication  may  be  carried  out  in  various  ways.  f 

The  most  direct  nietht>d  of  emptj'ing  the  stomach  is  natunil 
by  means  of  the  stomach-pump.     The  reports  of  Schliep,  wiio 
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i£ls  quite  recently  used  this   mode   of    treatment,  sound  very 
»couraging,  several  of  liis  patients  having  been  relieved  and 
cured  by  the  use  of  the  pump  only  two  or  three  times*     Still  1 
ionbt  whether  the  instrument  will  speedily  come  hi  to  general 
luse  for  this  purpose,    because  its  employment  presupposes  a 
coneiderable  degree  of  tolei*ation  on  tlie  part  of  the  patient,  and 
because,  on  the  other  hand,  physicians  will  frequently  be  deterred 
from  its  use  by  the  well-founded  fear  of  bringing  the  tube  in 
diret'l  contact  with   the  atfected  part,  and  thus  possibly  pro- 
ducing perforation  or  hemoirhage. 

A^otlier  metliod,  which  is  much  more  frequently  used  and 
which  is  likewise  very  efficacious  for  temporarily  emptyincf  the 
atoraach,  is  the  use  of  alkaline  saline  minenil  waters  or  their  salts. 
The  welbniarked  efficacy  of  these  waters  depends  upon  the  happy 
combination  of  tliree  active  salts,  the  chloride  of  sodium,  the  car- 
kmte  of  soda,  and  the  sulphate  of  soda.  That  the  chief  effect 
is  due  to  the  latter  suit  is  sliown  beyond  doubt  by  the  favorable 
experience  we  have  daily  had  in  the  treatment  of  gastric  ulcera 
rWith  the  artificial  Carlsbad  salt,  which  consists  almost  entirely 
d  mlphate  of  soda  (Ziemssen).  The  derangement  of  ajipetite, 
and  other  dyspei^tic  symptoms,  whicli  are  noticed  when 
Glauher's  salt  is  used  alone,  do  not  occur  with  the  use  of  the 
Carkbad  salt,  but  seem  to  be  prevented  by  the  presence*  of  the 
'  chloride  of  sodium  and  carbonate  of  soda.  The  beneficial  effect 
of  the  alkaline-saline  mint_^ral  water  may  Ije  at  least  partly 
explained  also  by  the  well-known  influence  of  common  salt  iu 
promoting  digestion  and  by  the  action  of  the  earbonati^  of  soda 
\  iiidisijolving  mucus  and  diminishing  the  excessive  acidity  of  the 
I  contents  of  the  stomach;  but  the  most  important  result  of  the 
temedy  is  undoubtedly  the  expulsion  of  the  ingesta  from  the 
stomach  into  the  small  intestine,  an  effect  which  is  due  cliiefly 
to  the  sulphate  of  soda. 

The  correctness  of  this  view  is  shown  also  by  th4*  fact  that  the 
water  from  simply  alkaline-muriatic  springs  is  of  no  derided 
K^npfit  in  gastric  nicer,  so  lon£^  as  it  is  not  taken  mixed  with  the 
6^1 1  of  an  alkaline- saline  spring,  ^lureover,  ex]terience  teaches 
that  mineral  waters  of  a  warm  temperatun*  are  more  efficacious 
and  probably  less  irritating  to  the  stomach  than  the  cold  waters, 
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and  that  none  of  the  alkaline-saline  springs  are  equal  to  the  Carls- 
bad.  The  Tarasp,  Marienbad,  Rohitsch,  and  other  similar  waters, 
should  therefore  be  heated  to  about  104°  F.  The  Tarasp  water, 
on  account  of  its  containing  larger  quantities  of  free  carbonic 
acid  and  chloride  of  sodium,  seems  to  be  more  apt  to  produce 
hemorrhage  than  the  other  mineral  waters  belonging  to  this 
class,  among  which  may  be  mentioned  also  the  Bertrich  (90''  P.), 
the  Elster,  and  the  Franzenbad,  the  two  latter  being  distinguished 
by  their  containing  iron.  If,  instead  of  a  course  of  the  water  at 
one  of  the  springs  mentioned,  the  natural  or  artificial  Carlsbad 
salt  be  used  at  home,  the  best  method  of  using  the  latter,  in  my 
experience,  is  that  described  by  Ziemssen  :  one  table-spoonful 
of  the  salt  is  dissolved  in  a  pint  of  luke-warm  water  ;  of  this  the 
patient  drinks,  fasting,  about  a  fourth  part,  and  repeats  this 
quantity  every  ten  minutes,  so  as  to  be  about  three-quarters  of 
an  hour  in  taking  the  whole  amount.  Then  the  patient  is  to 
wait  half  an  hour  longer  before  he  takes  his  breakfast,  which  is 
usually  followed  by  one  or  two  watery  discharges.  If  he  has 
more  than  two,  or  none  at  all,  the  quantity  of  salts  taken  the  next 
day  must  be  regulated  accordingly,  but  the  amount  of  water 
in  which  the  salt  is  dissolved  is  to  remain  the  same  (one  pint). 

The  possibility  of  thus  relieving  the  stomach  of  its  irritating 
ingesta,  temporarily,  naturally  suggests  the  desirability  of  main- 
taining the  beneficial  effects  of  keeping  the  ulcer  free  from  the 
corroding  action  of  the  gastric  juice  for  as  long  a  time  as  pos- 
sible. This  object  can  be  accomplished  most  certainly,  as  was 
previously  suggested,  by  allowing  the  stomach  entire  rest  for  a 
considerable  time.  The  entire  feasibility  of  such  a  plan  is  shown 
by  the  fact,  demonstrated  both  by  ])hysiological  experiment  and 
by  clinical  trials,  that  a  considerable  quantity  of  nitrogen  can 
be  introduced  into  the  body  by  means  of  the  meat-pancreas 
injections^  recommended  by  me,  and  that  a  person  can  be  nour- 

'  Deutsches  Archiv  f I'lr  klinische  Medecin.  X.  1  et  seq.  The  recipe  for  making  thia 
injection  is  as  follows  :  take  about  five  ounces  of  finely  scraped  meat,  chop  it  still  finer, 
add  to  it  one  and  a  half  ounces  of  finely  chopped  pancreas  free  from  fat,  then  add 
about  three  ounces  of  luke-warm  water,  and  stir  to  the  consistence  of  a  thick  pulp. 
This  is  given  as  an  enema,  care  having  been  taken  to  wash  out  the  rectum  with  water 
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libed  in  this  way  jper  rectum  for  a  long  time  without  stiffering 

lOiy  8t*nsatioii  of  hunger,     Tliis  annoying  mode  of  adniinister- 

iBg  nourishment  is,  however,  generally  unnecessary.     The  same 

good  results  may  be   obtained    by   using  the   meat   solution* 

Imsed  by  Rosenthal  and  my&elf.     The  bpneficial  <^iTects  of  this 

treatmeut  are  especially  evident  in  patients  who  cannot  bear 

even  the  ''easily  digestible"  food* 

I  r^eotly  treated  a  patient  with  gaatric  ulcer  at  the  Jena  clinicjue,  ^ho,  after 
taking  the  nicat  solution  a  short  time,  became  so  ilisgusted  with  it  tiiut  elie  nrf  used 
ibsolnicly  to  contiQuc  it,  A  milk  <liet  was  sui>stitutL'tl,  but  without  any  iiuprove- 
mest  in  the  symptoms.  The  failure  of  this  subc^titute,  and  the  brilliatit  sttecess  of 
tb meat  solution  in  another  patient  near  by,  induced  her  now  to  follow  up  the 
weof  the  meat  solution.  After  a  very  »hort  time  the  symptoms  of  tho  ulcer  dia- 
•pjX'iTed,  and  tlie  patient  was  discharged  cured. 

The  reason  why  the  meat  solution  is  borne  so  well  by  patients 
with  ulcer  lieSj  not  only  in  the  resemblance  of  the  pivjnimtion 
to  an  emulsion,  as  already  mentioned,  but  also  in  the  slight 
demand  which  this  article  of  food  nuikes  upon  the  functifjiial 
actirity  of  the  stomach.  In  the  prepamtion  of  the  solution  the 
mat  is  I'educed  by  the  slight  amount  of  hr^at  nnd  tlu*  treatriicnt 
with  acid  to  much  the  same  condition  as  duiing  digf^stion  in  the 
stomach  ;  and  as  far  as  we  can  judge  from  the  apparent  change 
vliich  the  meat  has  undergone,  and  from  the  results  which  are 
obtained  in  the  relief  of  the  dyspejjtie  pymptoniH,  it  is  reason- 
able  to  guppose  that  the  preparation  is  din^ctly  absorbed  by  the 
stomach  or  passes  nnclianged  into  the  small  intestine.  Under 
Bucli  cireumstances  the  diseased  stomacli  naturally  finds  rest, 
and  the  ulcerated  surface,  freed  from  tlie  incessant  irritation,  is 
plared  in  a  condition  favoral>h-^  to  cicatrization.  Vuv  the  jia.st  two 
years  I  have  treated  all  well-marked  cases  of  gastric  ulcer  with  the 
meat  solution,  and  liave  uniformly  met  with  good  n'sults.  After 
a  few  days  the  pain  and  vomiting  usually  cease,  and  the  healing 
.  vaiices  so  rapidly  that  after  two  or  three  weeks  the  patii'Ut 
I  ■  return  with  impunity  to  a  mor**  solid  dir^t.  Of  course 
I  in  is  still  necessary,  and  the  convalescent's  stomach  should 
I  taxed  with  the  digestion  of  any  food  that  is  not  easily 

^^K  limsckor  Yortrage  von  Yolkmann,  No.  Q3.     (See  alw  p.  4740 
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digestible.     Below  I  give  in  brief  a  few  ilhistratianB  of  the  treat- 
ment of  gastric  ulcer  with  the  meat  solution. 

MisB  v.,  sixteen  years  of  age,  has  suffered  for  eighteen  montlis  with  cardialgii, 
vomiting,  and  eructations.  One  yuar  ago  h[ematemesis  occurred  ;  lor  the  past  sii 
months  all  tlie  sjuiptoina  have  been  aggraTftted  ;  cardialgia  occurrii^g  regularly  fif- 
teen minutes  after  each  meal ;  Tomiting  is  now  less  frequent  Anorexia;  no  relief 
to  the  pain  by  change  of  position  i  constipation  ;  pallor  of  the  mucous  mf^mhraiKs; 
pressure  on  the  epigastrium  painful;  motion  excltca  eructations.  Ord* :  CarUUA 
salts,  one  pot  of  beef  solution,  one  quart  of  milk  daily^  soup,  and  riiak,  Altef 
eight  days  of  this  treatment  the  pain  disappeared  entirely.  After  eighteen  daji, 
during  whicli  the  food  was  retained  by  the  stomach,  and  the  meat  solution  in» 
ahvuys  taken  with  relish,  chicken  and  other  easily  dig<»stible  arttclt^  of  did  weft 
resumed.  Gradually  a  more  substantial  diet  was  permitted,  which  waa  borne  wit^ 
out  any  inconvenience.     Discharged  cured. 

H.  H.,  thirty- four  years  of  age,  has  suffered  from  gastric  derangement  Bincchi* 
twenty-second  year.  Weight  in  the  epigastrium,  especially  after  a  hearty  meal,  fflC* 
the  past  three  years,  with  vomiting,  eructations,  and  blood  by  stool.  Epigastrinoft 
tender  on  pressure,  Ord.  :  solut.  carnis,  aiul  poultices.  Decided  improvement  by  \Jbm 
sixth  day.     The  solution  was  taken  with  relii?h. 

E.,  forty- three  years  of  age,  has  suffered  fmm  gastric  derangements  aud  vomit- 
ing for  more  than  three  years.  On  one  occasion  great  prostration  with  scfeif 
epijrastric  pain,  whieh  coinpelled  her  to  keep  in  bed  for  a  week,  and  was  attended 
by  grt'ut  thirst  and  giddiness.  One  year  ago  a  copious  hiematemesis  ;  for  tht;  pist 
three  weeks  again  she  has  been  confined  to  her  bed.  Continual  eructations  and 
black  evacuations.  The  patient  is  obliged  to  maintain  the  prone  position,  « 
account  of  the  severe  pains  which  occur  when  she  lies  on  her  back  or  right  sidd 
The  abdomen  is  unu^sually  resistant,  and  pressure  on  the  region  of  the  pylorm 
painful  Ord.  :  soluL  carnis,  etc.  After  five  days  the  pains  decreased,  and  in  tlirei 
davi?  nion-  were  entirely  gone.  On  change  of  diet  the  severe  pain  rccnrretl  ftft*f 
eating  a  hard-boiled  egg,  and  the  patient  was  obliged  to  resume  the  solution,  under 
the  use  of  which  she  gradually  improved,  and  left  the  hospital,  having  gained  ten 
pounds  in  weight. 

M.,  thirty -one  years  of  age.  A  dyspeptic  for  four  years;  cardialgia,  eructaticBi 
after  eating,  vomiting  with  occasional  admixtures  of  blood,  and  on  one  ocdsioil 
copious  haiuatemi.*fiis  with  passage  of  blood  by  stool.  For  a  year  post  severe  audi' 
fllgic  attacks  immediately  after  eating,  especially  after  taking  indigestible  food. 
Eructations,  loss  of  aj>petite,  vomiting  of  food  frequently  with  small  quantitic 
blood,  constipation.  Pain  on  pressure  in  the  ei>igastrium,  and  in  the  lower  jmh 
the  back  on  the  left  side,  near  the  spine.  Ord. :  solut.  carnis,  etc.  After  ten 
pressure  in  the  epigastrium  les.^  |)ainful ;  in  the  third  week  the  seni^itivcnesif 
tlic  apine  was  entirely  gone,  and  that  in  tlu  epigastrium  considembly  dimi* 
Appetite  improved.  By  the  beginning  of  the  fourth  week  the  usual 
gradually  resumed,  but  after  five  or  sis  days  the  pain  iu  the  cpigai 
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&d  the  meat  solution  was  therefore  again  resorted  to  fur  three  weeks  longer,  at  tbe 
eitpiration  of  which  time  ordiiiiiry  food  was  again  given,  and  was  wt.41  bornCj  so  that 
tvo  weeka  later  the  patient  was  discharged  a]>]3uruutly  pcirfectlj  cured. 

My  method  of  Ir eating  gastric  vleer  is  briefly  asfolloiDs: 

The  patient  ia  confined  to  bis  bed  d tiring  the  course  of  treatment ;  hot  poultices 
il«tp|)lied  to  the  afxiomen  (at  nij^ht  a  Priesrtnitz  cumpresis,  or  ice,  if  hemorrban;c  he 
V  iutatem;dj,  and  active  uiovements  of  the  limly  are  to  Ijeavoided  n^  much  aspossilile, 
■  Donagtlie  first  few  days  Carkbad  salt  (one  tables[>ounfuL  in  a  pint  ni  lukewarm  water) 
I  iagitPh  in  the  morning.  If  the  salt  fail  In  propt-rly  ev  aeimtL'  Uil*  stonmt  h,  thf  ^tomach- 
^  jmmpmay  lie  cautiously  used,  and  the  gastric  surfact:  wii^liLd  with  lukewiirni  water, 
Tbe  diet  of  the  patient  consiste,  at  the  start,  of  oul^  pot  t>f  i\w  beef  solution  jier  diem, 
Oomi|ioiiding  to  half  a  pcnmd  of  beef»  and  to  this  I  usually  add,  for  iireakfast  und 
'Kilmer, lome  mJlk  and  a  f*'W  pieces  of  rusk,  which  shciuld  not  be  Bwal lowed  until 
tfcej  have  become  tlioroughly  tioftmied  and  n>a!>ti rated*  The  beef  solution  is  taken 
pure^orit  may  be  stirred  in  !)utiillon  vvitti  n  little  of  Liehig's  extract  of  meat,  and 
1  little  salt  added  or  not,  as  desired.  All  the  food  should  have  a  lukewarm  temper- 
ttnre.  After  from  two  to  three  weeks  I  jilace  the  patient  ujioii  a  lii^lit  diet,  eonsist- 
iag  of  pigeon,  chicken,  puri^^e  of  potatoes,  thicker  soupsj  wheat  bread,  etc,  j  aod 
iftcr  eight  daya  longer  I  gradually  return  to  coarser  food. 

Since  I  have  adhered  strictly  to  this  metliml  of  treatment,  I 
hare  never  found  it  necessary  to  resort  to  any  other  remedies^ 
Doteren  to  the  use  of  morphine  to  relieve  the  cardialgia,  which 
with  this  regimen  begins  to  di^appearj  like  the  other  >synj])toins,  in 
the  course  of  a  few  days.  Still  less  have  I  been  obliged  to  use 
the  other  remedies,  so  highly  praised  in  former  times,  uilrate  of 
Hker,  sulmilraie  ofhismufh,  etc. 

The  subnilrate  of  blsmitlh  was  originally  recommended  for 

cardialgia  (Odier,  1786),  in  doses  of  from  two  to  twelve  grains, 

four  times  daily,  fifteen  minutes  before  eating.     Subsequently  the 

remedy  was  given  in  much  smaller  dosi^s  ;  more  recently  it  lias 

t>eea  recommended  again,  especially  by  tlu^Fn^nch  ])hysieians,  in 

laiiger  quantities,    even   up    to   the  enormous   amount   of   four 

dnwjhms  a  day,  and  has  gradually  arqnired  tlie  refnitation  of  a 

ific.     The  fact,  however,  that  the  bismntli  is  usually  given 

inection  with  morjihine  and  a  regiilatfMl  dit^t,  and  tliat  its 

is  praised  in  the  most  ndnnte  as  w<4i  as  in  th<-  largest 

ough  to  cast  serious  doubts  upon  its  snpjjosed  virtues, 

)  are  disposed  to  try  the  remedy,  because  they 
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regard  its  efficacy  as  proved  by  the  circumstance  that,  notwith- 
standing the  impossibility  of  explaining  its  action,  it  has  for  a 
century  maintained  its  position  among  the  remedies  for  diseases 
of  the  stomach,  and  especially  for  gastric  ulcer,  I  append  the 
usual  dose :  live  to  eight  grains  with  or  without  one-twelfth  of 
a  grain  of  muriate  of  morphine  three  times  daily. 

Another  metallic  salt,  which  has  been  particularly  praised  in 
the  treatment  of  this  affection,  is  nitrate  of  silver.     Like  bis- 
muth, it  was  first  introduced  for  the  relief  of  cardialgia  (Auten- 
rieth,  Jun.,  1829  ;  and  Johnson).     At  first  it  was  supposed  to  act 
by  its  influence  upon  the  nervous  system,  but  of  late,  in  view  of 
the  improbability  of  this  explanation,  it  has  been  thought  to  act 
rather  by  virtue  of  its  caustic  properties,  as  in  the  case  of  relaxed 
ulcers  on  other  parts  of  the  body.     But  if  we  look  at  the  matter 
closely,  it  is  hardly  probable  tliat  such  a  small  amount  of  the 
drug  as  is  usually  given,  a  pill  containing  one-sixth  of  a  grain, 
will  seek  out  from  the  wliole  surface  of  the  stomach  the  very  spot 
of  the  ulcer ;  and  even  if  it  did,  it  is  absolutely  incredible  tliat 
the  pill,  after  having  become  coated  in  the  stomach  with  a  layer 
of  chloride  of  silver,  can  exert  any  alterative  effect  upon  the  con- 
dition of  the  ulcer.     Nor  even  when  the  salt  is  given  in  solution 
(one-fourth  grain  to  the  ounce),  and  upon  an  empty  stomach,  is  it 
any  easier  to  see  how  the  tablespoonful  of  fluid,  should  it  fortu- 
nately reach  the  surface  of  the  ulcer,  is  to  have  any  appreciable 
effect. 

I  am  convinced  that  the  more  strictly  the  above  directions 
in  regard  to  diet  are  carried  out,  the  smaller  will  be  the  list  of 
remedies  in  use  for  the  treatment  of  gastric  ulcer.  The  same 
remark  will  apply  also  to  the  other  remedies  which  are  used  for 
the  relief  of  certain  prominent  symptoms,  and  which  will  now 
be  briefly  considered. 

For  the  relief  of  the  severe  pain  in  gastric  ulcer  the  best 
remedy  is  opmTTZ.  ov  morphine^  the  latter  either  hypodermically  or 
in  cherry-laurel  water  (two  and  a  half  grains  to  the  ounce  ;  dose, 
twenty  drops).  Gerhardt  regaids  the  muriated  tincture  of  iron^ 
three  or  four  drops  in  a  wine-glassful  of  water,  several  times  a 
day,  as  better  for  this  purpose  than  any  narcotic,  and  as,  more- 
over, less  disturbing  to  digestion,  because  it  does  not  precipitate 
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lie  peptones*     'WTien  tlie  pain  and  tenderness  are  limited  to  a 
»maU  spot  on  the  anterior  abdominal  wall,  so  that  there  is  reason 
i;o  infer  the  localization  of  the  ulcer  at  that  point,  or  the  exist- 
ence of  a  local  peritonitis  of  the  anterior  wall  of  the  stomach, 
tbe  continuons  application  of  a   light  ioe-biig  is  especially  to 
be  recommended.      If  the  strength  of  the  patient  permit,  a  few 
;leec]ies  may  also  be  applic^d.     In  cases  where  the  epigastrium  is 
mucli  swollen,  and  the  pain  is   suspected  to  be  partly  due  to 
flatulent  distention  of  the  stomachj  if  the  use  of  charcuul  prove 
ineffectualj   the  attempt  may   be  made   to  remove  the  gas  by 
Heaiis  of  the  stomach-pump.      Mustard  plasters,  blisters,  the 
actual  cautery,  the  moxa,  etc.,  to   the  i^pifrastrinm,  have  some- 
limes  given  relief,  but  they  can  probably  be  dispensed  within  all 
cases. 

Nothing  relieves  the  obstinate  vomiting  so  effectually  as  the 

Btriet  observance  of  an  unirritating  diet.  If  this  do  not  surcerd,  the 

best  reined}*  is  morphine,  given  as  above  described.    In  its  failure 

benefit  is  occasionally  derived  from  swallowing  small  pieces  of 

ice.    Others  recommend  creosote,  half  a  drop  or  a  drop  in  one  or 

tro  tablespoonfnls  of  water  at  a  dose;  tincture  of  iodine,  three 

drops  in  a  mucilaginous  vehit^le,  etc, — n^mrdiMS  wliicti  have  no 

tetter  support  than  a  poverty-Btricken  empiricism.     While  direct 

tmtraent  is  rarely  requinnl  for  simjile  vomiting,  the  occurrence 

of  Ji(Fma(emesis  renders  the  emphrvment  of  special  measures  in- 

1  dispensable.     Absolute  rest  should  be  ordered,  abstinence  from 

pood,  ice  pillSj  a  bladder  of  ice  to  the  epigastrium,  and  mustard- 

I  plasters  to  the  feet.     In  case  tliese  fnib  hyyiodernuc  injections  of 

Ui^otine  may  be  tried  (injection  fiiiid  ;  eigotine  lifteen  grains, 

distilled  water  two  drachms,  alcohol  forty  minims;  dose,  lifteen 

[drops).    For  other  particulars  I  refer  to  tlic  artich^  on  Gastric 

Hemorihage.    For  pi/rosfs  antacids  nniy  h*  usi^d,  with  the  n^stric* 

tiou  previously  given.    In  otlier  respects  the*  dyspeptic  syrn]jtoma 

"lire  nothing  more  than  the  faithful  observanc**  of  dietetic 

L  This,  together  with  the  occasional  us(^  nf  th<i  Carlsbad  salt, 

nerally  suffice  also  to  remove  the  disturliances  nrising  from 

n.   When  constipation  stil!  rpuinins  aftnr  the  uir'<'i-  has 

rse  of  treatment  at  Franzmbad  or  Elster  may  be 

ese  waters,  aside  from  their  catliartic  pro])i'rties, 
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are  particularly  adapted  to  promote  convalescence  on  account  of 
their  ferruginous  ingredients.      The  rhubarb,  aloes,  and  othei 
pills,  wliich   are  ordinarily  used  for    '^habitual  constipatioi,*^ 
should  be  avoided  as  far  as  possil>le;  but  if  tliey  are  neeessary, 
pills  made  of  gamboge,  or  the  compound  rhubarb  pill  (fromuM 
to  three  at  bed- time)  are  to  be  preferred,  as  they  may  be  gmn 
for  a  long  time  without  harm.     If  iron  be  also  given  as  a  restora* 
tive,  its  acknowledged  tendency,  when  huig  continued,  to  demn^n 
digestion  should  be  borne  in  mind,  and  only  those  preparatino:* 
which  are  least  injurious  in  this  respect  should  be  chosen,  such 
as  the  hictate,  or  pyrophosphate  of  iron,  etc.     In  chlorotic  pa- 
tients the  administration   of  iron  is  indispensable,  because  ilie 
chlorosis  is  directly  connected  with  the  origination  and  relapses 
the  gastric  ulcer.   When  perforntion  occurs^that  most  disastroi 
event  in  the  course  of  gastric  nicer— the  only  treatment  io  m 
cases  is  to  induce  euthanasia,     Energiftic  measures  are  lamm 
not  to  bt'  neglected,  in  view  *d"  th(^  fact  that  recovery  occasio] 
occurs  under   thr.se   circumstanct^s  (Ross,   SchUep),   apparentl] 
because  the  stoujach  was  empty  at  the  time  of  the  perforati 
These  measures  consist  in  the  aduiinistmtion  of  large  doses 
o]>ium  (one  grain  every  three  hours),  morphine  injections,  abflO*^ 
lute  rest,  abstint^nce  fj'oiii  all  ftiod,  fomentations*  or  the  ice-cd 
comjiresses,  wJiiuh  ai'e  preferred  in  (iermany,  and  tlie  excclleoi' 
effect  of  which  in  peritonitis  I  can  myself  confirm.     If  the  voffi' 
iting  still  continue,  it  would  be  proper,  in  order  to  pi-event  the 
furttier  escape  of  the  ingesta  through  the  perforation,  to  resort 
to  the  cautiout^  use  of  the  stooiach-tube,  as  has  been  successfully 
done  l)y  Srhliep. 

Even  after  the  ulcer  has  entin^ly  healed,  many  patients  require 
prohmged  treatment  for  the  variiuis  sequelfp  which  are  produced 
by  the  cii*alrization  and  by  the  adln'siou  of  the  stomach  to  other 
oi'gnns :  curdialgia,  defectiv^e  secretion  of  gastric  juice,  diminished 
jiMristalsis,  or,   m   the  worst  event,  stricture  at   the  cardip 
pyloric   stricture   with   dilatation   of  the  stomach.      Each 
will  rrquire  a  speci^il  mod(-  of  tn-atment,  according  to  ^ 
dominance  of  one  t>r  other  of  these  sequel<e.     Most 
particularly  the  ivsults  of  strictures,  together 
ment,  are  considtned  more  fully  in  other  art 
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he  first  and  most  important  object  is  a  careful  regulation  of  the 
liet^  so  as  to  avoid  taxing  tlie  powers  of  the  stomach.  The  patient 
s,  therefore,  to  be  kept  upun  a  light,  easily  digetatible  diet  for 
§ome  time  after  the  beginning  of  convalescence.  It  should  never 
:ie  ffjrgotten,  also,  that  relapses  in  this  disease  are  not  infrequent, 
(Old  that  for  tliis  reason  caution  in  the  use  of  food  is  imperative 
0Teu  after  complete  recovery. 

Tumors  of  the  Stomach,  v 

A  great  variety  of  tumors  occur  in  the  wall  of  the  stomach  : 
jihroiffs^  mynmatfu'^  lipomato,  j)^P^^^^^^^^^^^^  sarcomaia^  carcino- 
vmtn,  tybercle,  and  adenomata. 

Of  all  these  neoplasms,  carcinoma  is  the  only  one  which  pos- 
any  clinical  interest,  because  in  the  case  of  some  of  them 
the  growth  is  too  small  to  be  felt,  while  others,  like  sarcoma, 
are  not  to  be  distinguished  l>y  palpation  from  rarcinomatous 
tumors.  The  symptoms  producpd  by  thest^  neojilasms  are  only 
to  a  Very  small  extent  directly  dependent  upon  tlie  tumor  ;  they 
are  to  be  regarded  rati ler  as  the  expression  of  the  couijilicating 
citardi,  or  as  the  results  of  the  accidental  situatitju  of  tlie 
gTDvvtIu  for  instance,  the  dilatation  of  the  stomach  produced  by 
pyloric  stenosis  when  the  tumor  occupies  this  n^gimi.  More- 
over, call  the  above-mentioned  t amors  of  the  stomach  have  hith- 
erto been  noticed  so  rarely  in  comparison  with  carcinoma  that 
adiiiical  description  of  them  is  entir(:']y  out  of  the  qm^stion. 

How  cautious  we  shoald  be,  in  the  case  of  a  gastric  tumor, 
ftgainst  inferring  that  the  affiH'tion  is  something  else  than  carci* 
noma,  even  when  the  particular  circumstances  of  tlie  case  almost 
compel  us  to  deviate  from  the  usual  diagnosis  of  cancer  of  the 
flfomach,  is  shown  by  the  following  instance  observed  at  the 
Jena  clinique: 

a  school-teacher,  twenty-five  years  of  nijc,  ill  for  sixtpen  months  with  emc- 

ionstrictiiig  pains  in  the  epifraiitriuni,  \n^^  uf  ap[)etitc,  and  emaciation. 

Hon  gave  the  follow hig  result :  cachcrtir  u[i[»i'3irance,  excessive  cma- 


>f  this  interesting,  antl  not  very  rare  form  of  tumor  is  given  by 
120;.     Accordini^  Uy  the  direction  of  the  growth^  he  divides 
«a  inbenial  and  an  extertuU  variety. 
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ciatton^  muscular  system  moderately  developed.  The  left  half  of  the  epigafitnim 
is  alij^htly  Bwollcn,  more  in  the  upright  than  in  Hie  recumbeut  posture.  Under  I 
left  liypochondrium  a  tumor  appeared  during  iuspimtiou,  ic^aembling  the  apleeo  1 
position^  farm,  and  couslsteuce^  and  towards  the  middle  Hue  of  tbe  abdomen  joimn^ 
auuthei"  tuniar  with  irregular  bordei^,  wliicb  al^so  moved  ivilli  the  respiratl<j< 
The  latter  tumor  extended  a  finger^s  breadth  below  the  uinbilicuy,  and  to  the  n^ 
joined  the  liver,  whose  edge  could  not  be  felt.  Percussion  note  dull-tymp 
At  the  left  of  the  umbilieus  wa^  a  etiUt^tcoiis  tumor  httlf  the  sUe  of  a  pi^eoti't  t 
tif  a  hhthh  red  wlor^  ,/fr«*^  jfalultisji^  ch'fMm^a'ihtJ^  and  htt^ing  a  §&mewhat  maM«it 
iitUd  ajqmirance  upon  Us  mrface ;  thiti  tumor,  the  patient  stated,  had  VMik  i 
appearance  six  months  lj6ore.  On  the  nlin  of  the  ch^H  and  ahdomen  trfre  mallk 
tumors,  from  the  ^m  of  a  pea  to  thtt  of  a  hean,  projecting  slightly  above  tlio  1 
of  the  skin,  and  of  thu  same  color  us  the  surrouuding  part3 ;  in  the  greia  ( 
WikJ  also  a  ^rnall  nodule  of  a  hluibh  eolor. 

The  tEsophiigeal  tube  was  introducud  for  the  purpose  of  diagnosiii.    New  tkil 
curdin  an  oljst ruction  was  encounttrud,  wlikh,  however,  could  be  easily  overc«iK»| 
The  larger  red  bluish  tumor  ucar  the  umbilieus  was  cut  out  by  two  elliptieal  i 
sions,  and  sent  to  the  Institute  of  Pathological  Anatomy  for  microscopical  ( 
nalion. 

The  Htrmture  of  th.  aUaneom  tumor  presented  throughout  a  conuective-ti 
character,  l>eing  composed  of  a  network  of  fibrillar  connective-tissue  rings 
\vit!i  groups  of  quite  large  cells,  some  of  w^iieh  were  round,   others  polyg 
lying  in  a  delicate  shiirply  outlined  reticuhnu.     Here  and  there   were  iuten:i»cT3» 
extensive,  irrt'gubirly  circumscribed,  groups  of  large  fat  eel  la.     Tlie  sweat  gliB«*  ] 
were  strikingly  enlarged,  and  their  excretory  ducts  unusually  convoluted.    Acccrf* 
ing,  tiierefore,  to  the  results  of  the  niicruseopical  exauti nation,  it  seenie<l  prohiWfc 
if  not  certEii!!,  that  the  tmuor  belou^i^d  to  the  clasi*  uf  amn^ftir>€-tUsue  hei^phu 

The   vomited  nirvttiMs  contj^ined  food  and   mucu^,  but  never  bhiod  or  v^260  ' 
abnonnal  ingredients.     Tlu  emaeiation  ecmtinued  to  progress,  the  cutaneouA  nod^ 
ttud  tlie  atidoniiiial  tumor  increased  in  slxe,  and  tXvuxXi  eusned  at  the  end  of  tliw^ 
numthsn. 

At  the  aHhypHif  no  enlarf^cment  of  the  liver  was  fmmd  ;  the  entire  upper  wall<^^ 
the  htonuieh,  from  the  cardia  to  thr  greater  curvature,  was  occupied  t»y  a  l« 
tumor  which  was  adherent  to  the  slightly  enlarged  and  otlierwi^e  normal  spU 
The  glanduhe  epiploieie   aloug  the  smaller  curvature  were  couisiderably  etih 
fatty,  and  adherent  to  the  stomach  by  means  of  dense  connective  tissue.    Ton 
the  beginning  of  the  antrum  pyhiri  the  rough  and  uneven  niucuus  membrane  1 
gradually  smooth,  and  lost  its  tuuu'tled  appearanee.     In  the  middle  of  ihe  iB** 
was  a  large,  round,  dee|>  perforation,   which  apparently  originated  from  an 
ulcer;  in  this  neighborhood  the  swelling  of  the  nmcou'i  membrane  %vas  g 
The    wall   of  the  stmnueh  was  consideralily  thiekeoed;    even  after  hard 
absolute  alcohol,  it  still  measured  one  and  a  Intlf  eentimetres  in  thickn*** 
layers  of  the  wall  of  tlte  s^tomaeh  were  involved  in  the  netmla* 
coat  had  a  reticulated  appearance,  and  was  hyper 
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dtc  and  studded  with  Buperficial  nodules.  No  adhesian  was  found  between  the 
iphragm  and  the  stomach.  The  microscopical  examination  of  the  tumor  by 
x>f.  W.  Miiller  showed  that  the  case  was  undoubtedly  one  of  fibrous  carcinoma,  of 
icstonuieli,  with  a  marked  development  of  connective  tissue.  Cancerous  elements 
rcicfaond  also  in  the  lymphatic  vessels  of  the  glanduliu  gaatro'Cpiploic©. 

If  the  rare  gastric  sarcoma,  of  wliich  Vircliow  has  recorded 
a  remarkable  example  in  liia  work  on  tumor.^  (II.,  S.  3.V2),  can 
tverbe  diagnosticated  during  life,  tliis  certainly  seemed  to  bo  an 
iustanee  of  it.     The  tumor  occurred  in  a  young  man  ;   it  had 
never  induced    vomiting  of    blood   or  substances    like    coffee 
grtiiuidij,  so  that  there  was  no  reason  to  snppo.se  that  tliere  was 
aoy  ulceration  of  the  surface  of  the  stomacli  ;    the  tumor  ex- 
tended uniformly  over  the  greater  portion  of    the  orf];an,   and 
finally— the  most  important  point    in   the  diagnosis— multiple 
fibro-sarcomata  were  present  in    the   skin  of  the  body,  which 
wereiippan-ntly  of  a  metastatic  charaetrr.     Tlie  antcjpsy,  how- 
erer,  showed  that  the  gastric  affection  had  been  due  to  a  simple 
t  carcinoma  ventriculi,  and  that  the  microscopical  structure  of  the 
|cu^neons  tumors,  notwithstandhig  their  apjiarently  unmistak- 
KWeinetastatic  nature,  afforded  no  indication  as  to  the  real  char- 
acter of  the  gastric  tumor. 

I  It  is  possible,  that  at  a  later  examination  of  the  cutaneous 
Bodules  their  epithelial  character  might  have  been  better  dtn^el- 
opixl,  and  the  case  thus  have  become  drearer.  As  it  was,  the  ex- 
imiuation  was  made  at  a  time  wiien  they  had  ain  ady  l>een  grow- 
hig  for  lialf  a  yrar.  The  fact,  then^fore,  that  we  wei-e  h-ft  com- 
plt^ttrly  in  the  lurch  by  the  most  objective  factor  in  the  diagnosis 
—the  existence  of  numerous  nodular  tumors  situat«*d  where  they 
were  directly  accessible  to  examiiiation^^makes  the  diagnosis  of 
Barcoina  ventriculi  during  life  a  men^  matter  of  guesswork. 

Essentially,  therefore,   the  clinical  aspects  of   tumors  of   the 
stomach  coincide  with  those  of  gaslrtc  carcinoma. 


Cancer  of  the  Stomaeli*     Carcinoma  Tentriculi. 

krebsigj!  Erkrankung  des  Mttg:cn«  vom  patholug  .matom.  Standpunkt 

lert  Prager  Vierteljalirschrift.  1H4S-  L  l.^/iflilftndf/,  Ijilirbiich 

omie.  tJ.  Autl.  III.  171  u.  a.  Lchrl).  der  patkol.  Anat. —  llrthow^ 
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Onkologie.  L — Waldeyer^ s  AThc\tcn  uber  den  Krebs*  Vircbow's  Archiv.  41.  S. 
470 ;  Virchow's  Arcbiv.  55.  S.  67 ;    Volkmann*s  Sammlung  kliiiiscbcr  Vurtrlge 
Ko.  tJ3.— ^Icrte*,  Zur  Patboguneae  dcr  G^escbwulHtmetastascii.  Dtutscbes  Archif 
f.  kiln.  Med.  XL  S.  17L — TW  tt^xt-books  of  Bamberger,  lUnocK  SieUrty  aad 
otbei's,  ou  diseases  of  tbc  abdomen. —  W.  Brinton^  Diseases  of  the  stooMck, 
etc.  IS^f^.—  Wil^Fi  For,  The  diseases  of  the  stomach.  lS72.^Mariiut,  Die  Com- 
bmutionsveibaltnisse  dea  Krebaes  luid  der  Tuberkulose.  Diss.  Inaugur.  Erlangni. 
1853.  (DiltncL)'—Ldfert^  Traits  prat,  dcs  maladies  cancCreuses,  etc.  Pans.  IdSL 
—  Oppdter^  Carcinoma  vcntrieuli.  Klin.  Voitrag.  Wiener  medic;  Wochenidif. 
18G5.  \~'^.^KiM^mauly  Ueber  die  Behandlung  der  MagL-nerwiiteniug  unJ  cine 
ncuc  Metliode  mittelst  di-r  Magenpiiiiipe.   Deutsclies  Arcliiv  f.  kliiL  Medic  \1 
8.  455. — LuUm^   Mageukrebs.  Nouvcau  diction,  de  mGdccine,  etc.  PnbU^  pir 
Jacctmd,   Paris,  1871,    with  a  co|doiis   bildiograpby   of  French   literatore;— _ 
Fh'mfreicli,  Eiii  Fall  von  Magcnkrebsi.  Burliner  kliu.  Wochcnschr.  1874,  Ncn 
— F,   lilfifd^    Ueber   die    tlieiapeutiscbe    Anwcndung   der    Cundurangi 
Berliner  kliii.  WoekeuBcbrift,  1874.  No.  35. 


Pathological  Anatomy. 

Tlie  tln^ory  of  tlie  development,  of  carcinoma  has  recently  un- 
dergone such  a  radical  transformation,  more  especially  thrqiigli 
the  epoch-making  writings  of  Waldeyer,  that  I  shall  not  hesitate^ 
in  tlie  following  brief  consideration  of  the  pathological  anatomy 
of  gastric  cancer,  to  make  a  free  use  of  the  convincing  expositions 
and  conclusions  of  this  investigator. 

According  to  Waldeyer,  carcinoma  is  an  '^atypical  epitheliil 
neoplasm."      In  tlie  stomach  the  neoplasm  ahvays  originates  in 
the  c}iiiidrical  epithelia  of  lite  glands  of  the  mucous  memhranft 
(Cornil).     Tliese  cells  proliferate  in  a  €lownward  direction,  and 
the  grow^th  is  most  active  after  they  have  pierced  the  museularis 
mucosje,  and  have  reached  the  loose  submucosa.    Here  the  *' can- 
cer nodules''  are  tirst  formed.    The  hea])s  of  short  cylindrical  epi* 
thelial  cells  (*N'aiict*r  bodies'')  lie  in  a  stroma  formed  from  the 
connective-tissue  elements  of  the  mucous  membrane.      In  this 
stroma,  and  in  the  immediate  neighborhood  of  the  cancer-bodi« 
asmalhcell  infiltration,  containing  numerous  newly-formed 
selsj  inak(*s  its  appearance,    which    j^n'sses  apart  the  enla 
glandular  sacs,  and,  supeiiorly,  separates  them  from  tha 
surface  of  the  mucous  nK^mbnuie.     (See  the  instruct 
tions  in  Waldeyer  s  articles,      Vii'chow's 
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Pig.  3 ;  and  51,  plate  8,  fig.  12.)  According  now  to  the  special 
lonas  of  development  which  are  taken  by  the  stroma,  or  by  the 
cancer-bodies,  we  obtain  different  varieties  of  gastric  cancer, 
which  differ  from  each  other  essentially  in  their  external  appear- 
ance and  their  microscopical  structure.  They  may  all  be  in- 
elnded  under  three  general  forms : 

1.  Carcinoma  fibrosum  (scirrhus),  fibrous  cancer. 

2.  Carcinoma  medullare,  medullary  cancer. 

3.  Carcinoma  colloides  (c.  alveolare),  gelatinous  cancer. 
While  tlie  first  two  of  these  varieties  are  distinguisheclfrom 

eacJi  other  hy  the  different  degrees  of  development  of  the  stroma 
—in  fibrous  cancer,  the  connective-tissue  stroma  predominating 
anmistakabl}^  over  the  cancer-bodies,  and  in  medullary  cancer 
the  cancer-cells  predominating  over  the  stroma — the  third  variety, 
colloid  cancer^  is  characterized  hy  a  metamorphosis^  which 
affects  the  cancer-bodies  tliemselces^ — ilie  colloid  degeneratioa  of 
the  cancer -cells.  The  different  varieties  of  cancer  may  be  de- 
scribed more  in  detail,  as  follows  : 

1.  Carcinoma  fibrosum. — Fibrous  cancer  appears  either  as 
an  annular,  dense,  callous  infiltration,  or  in  the  form  of  circum- 
scribed nodes.     "  In  marked  cases  the  walls  of  the  stomach,  with 
perhaps  the  exception  of  the  fundus,  appears  to  be  converted  into 
a  rigid  mass,  an  inch  or  more  in  thickness,  which  frequently  pre- 
sents nodular  protuberances  directed,  generally,  towards  the  in- 
terior of  the  organ.     The  coats  of  the  stomach  are  no  longer  dis- 
tinguishable, and,  since  the  mucous  membrane  is  replaced  by  the 
morbid  structure,  the  latter  lies  bare  upon  its  internal  surface. 
The  cavity  of  the  stomach  is  also  narrowed  by  the  encroachment 
of  the  tumor"  (Rokitansky).      The  neoplasm  burrows  into  the 
muscularis  in  the  form  of  long  bands,  in  the  neighborhocxl  of 
wliich   the  muscular  fibres  at   first  undergo  hypertrojihy,   but 
afterwards  become  atrophied   as  the  cancer-bands   grow  more 
luxuriantly.     The  mucous  membrane  and  peritoneum  are  not 
involved  in  the    cancerous  degeneration  until   a   later  period. 
The  microscopical  examination  shows  an  excessive  development 
of  connective  tissue  with  interspersed  roundish  or  oblong  nests 
of  cells. 
2.  Carcinoma  medullare. — Medullary  cancer  is  composed  of 
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circuTuscribed  fungous  nodes,  or  of  annular  protuberances,  which 
extend  over  large  portions  of  tli<3  wall  of  the  atonuicli,  and  soften 
upon  their  surfaces  into  ulcers.  The  nlcemted  surface  is  covered ^ 
with  ragged  tufts,  which  wave  to-and-fro  when  immersed : 
water.  Microscopically,  the  heaps  of  cancer  cells  appear,  on! 
whole,  to  predominate  over  the  masses  of  connective  tissue fl 
but  it  is  quite  common  to  find,  also,  at  some  points  the  textuwl 
of  fibrous  cancer.  The  ulceration  is  produced  by  fatty  degenera* 
tion  of  the  stroma  and  cancer  cells,  aided  by  the  destructiw 
actiou  of  the  gastric  juice. 

B.  Carcinoma  collokles. — Colloid  cancer,    which   is   usually 
disseminated  diffusely,   is  chaise terized  by  uncommonly  kij 
alveoli,  in  which,  instead  of  the  cancer  cells,  a  gehitinous  nmeoffi 
substance  is  found,  resulting  from  a  peculiar  nietamorpliosisrfi 
the  cancer  cells,  called  the  colloid  metamorpliosis.     The  ukm 
tioii  advances  slowly,  and  the  disease  may  attain  an  enonuoi 
extent,  involving  even  the  omentum  and  other  portions  of  I 
peritoneum.     This  form  of  cancer  is  much  rarer  than  the  i^ 
former,  occurring  in  only  from  two  to  eight  per  cent,  of  theca^wl 
of  gtistric  cancer.     The  other  varieties — for  example,  villous  ca»-l 
cer — may  witliout  difBculty  be  classiiied  nnder   the  three  ft^\ 
ceding  general  forms. 

In  the  great  majority  of  cases  the  cancerous  tumor  is  sitm 

at  thepj/Iofus.     Out  of  three  liundred  and  sixty  cases  analy 

by  Brhitun,   the  pylorus  was  afPected   in   sixty  per  cent.,  tbtl 

cardia  in  ten  percent.     Luton's  analysis  of  Lebert's,  Dittricb's,] 

and  Louis's  one  hundi^ed  and  two  cases  showed  the  tumor  to  bej 

situated  : 

At  the  pylorus  in  50  cases. 

On  the  lesser  curvature ''17     *' 

At  the  cardia ''    8     " 

On  tlie  anterior  and  posterior  surfaces. .  **    6     '^ 

On  tlie  greater  curvature "    2     *' 

Over  the  whole  stomach , .  **    1  case. 

At  different  points. . ''    7  eases. 

In  the  majority  of  cases  the  stomach  is  the  only  oi 
ed  ;    in   otlier  instanees  the  cancer  extends  to  th 
lymphatic  glands,    liver,    colon,   pancreas,   etc. 
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tber  cases  the  stomach  is  involved  secondarily  by  a  cancer, 
rUich  haa  originated  in  other  orgaTi^. 

When  primary  carciiKnna  of  the  stomach  extends  to  other 
oi'gans,  it  involves  most  frequently  the  liver,  and  in  particular 
cuses  the  disease  develops  in  the  latter  to  a  much  more  marked 

I  degree  than  in  the  stomach  itself.  In  one  hundred  and  sixty 
cases  of  gastric  cancer  examined  at  the  Pathologtcal  Institution 
iaPmgae,  Dittrich  found  secondary  cancer  of  the  liver  forty-threo 
I  times;  of  the  peritoneum^  twenty- two  tinit^s  ;  of  the  lungs,  nine 
I  times;  of  the  retro-peritoneal  glands,  live  times  ;  of  the  r</ctum, 
iw'm;  and  of  the  ovaries,  ribs,  bladdej",  and  tstnninal  vesicles,  once 
each.  In  Brinton's  compilation,  also,  tlit;  higlR'St  ratio  was  pre- 
sented by  the  liver,  viz,,  one  hundred  and  hve  times  out  of  four 
hundred  and  thirty-one  cases.  Tliese  ivports,  tin'r*d\jiv,  give  an 
important  clinical  result,  viz.,  (kal  in  ahuift  one-foHjih  of  the 
ams  of  ffusific  ea/ieer^  the  liver  aim  exhibils  carciaomaious 
degemrafiim.  We  sliall  recur  to  this  circumstance  in  the  symp- 
tomatology,  where  we  shall  also  have  to  speak  of  tlie  perfora- 
tions into  various  organs,  resulting  from  the  exh^nsion  of  the  can- 
cerous  ulceration  to  the  external  surface  of  the  gastric  wall. 

Among  the  anatomical  resultant  anttUdonfi  which  are 
brought  about  by  the  devchipTucni  of  the  ctircinoma  in  the 
stomach  itself,  the  first  in  importance  is  tlie  change  in  tlie  posi- 
tiou  of  the  organ.  Usually  when  tlit^  ]>ylnrus  is  aft\^cti'd,  it  is 
adherent  to  the  surrounding  pai'ts  ;  in  riire  iirstani'es,  Jiow^^ver, 
tliis  tixation  does  not  take  phict%  and  tlien  tlie  pyloric  portion, 
in  consequence  of  its  increiispd  wpiglit,  sinks  into  the  lowpr 
regions  of  the  abdomen  (sometimes  even  as  far  as  tlir*  symphysis), 
^Wre  it  may  be  felt  as  a  freely  movable  resistant  tuitun-  ;  or  it 
">ay  l)ecome  adherent  to  the  uterus,  intestines,  etc.  lii^sides 
l^ing  changed  in  position,  the  stomacli  also  undergoes  .dtera- 
tions  in  its  Inmen— dilatation  or  stenosis,  according  as  the 
^f'ophsm  is  located  at   the  pylorus  or  at  th^^  caidia— or  local 

£rictions   (hour-glass   shape).      The  mustndar  coat   of    the 
Lch  is   sometimes   hypertropliied,    ami   sometimes,    as   the 
ro£rresses,  atrophy  takes  ])!ac^'  ;  the  mucous  membrane 
'^**eater  or  less  extent,  the  signs  of  chronic  in- 
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Among  tlie  comjAieatlons  of  gastric  cancer  —  pneumonia^ 
Cfidema  o£  the  hings,  plmiritis,  thrombosis  of  the  veins,  etc.— 
special  mention  sliould  be  made  of  tuberculosis^  the  causation 
of  wiiich  in  tliis  connection  may  possibly  rt^quire  some  other 
explanation  than  the  marasmus  produced  by  the  cancer  1\\ 
this  paint,  howeverj  we  shall  devote  a  fuller  consideration  in  tli*^ 
chapter  on  symptomatology.  Finally,  the  conibimition  of  car- 
cinoma with  the  round  ulcer  of  Ike  slomac/i  is  partienlarly  in* 
teresting,  not  only  from  a  pathologico-anatomical,  but  also  from 
an  etiological  point  of  view.  In  one  hundred  and  sixty  mm, 
Dittrich  found  tliis  condjination  eight  times  ;  in  some  of  tlif* 
cases  cicatrices  of  liealed  ulcers  existed  unconnected  with  ih 
cancer :  in  others  the  carcinoma  appeared  to  be  im}>lanted  iipMi 
an  old  nii'i^r.  Waldeyer  s]>eaks  of  quite  supt^rficiul  itorlulrs 
with  an  iuduiati^d,  slightly  granular,  ulcerated  l)ase,  which  \vd^ 
with  (lilTicutty  to  be  distinguished  from  simple  round  ukers, 
even  with  the  aid  of  the  microscope,  aud  he  comes  to  the  coiicltt' 
sion  that  tlu^re  is  no  pathologico-aiuitomical  reason  why  'M 
process,  which  at  liit^t  is  simply  nlci^rative,  may  not  in  tiiiit^  t»e 
coiiveiti^d  into  a  cancerous  one,  if  the  epithelial  elements  of  tfe 
wall  of  the  stomach,  instead  of  passively  disintegrating,  take 
part  in  the  jirohTeiafion  of  the  border  of  the  ulcer/'  This  suIhj 
ject  brings  us  to  another  chapter,  to  the  etiology  of  the  dist^a^. 

Eliology, 

No  organ  of  tire  body  is  so  frequently  the  seat  of  cancer  ai 
tlie  stornach.  According  to  Tanchou^s  comjMlation  of  9,118  fatal 
cases  of  nialignant  cinicei'ous  tumors,  the  uterus  was  affeclM 
more  frerpienth^  than  tin*  stomach  by  about  seven  percent, i  but 
the  statistics  of  Man*  (rEspini*  and  Virchow  (see  Onkologie  I 
82),  which  are  inMihably  more  accurate,  give  the  greater  fn»- 
qurncy  to  the  stnmaclL 

Thus  in  tlie  roni[>ilatioii  nf  the  former  wnter,  including  880  cases,  tbe  stoB 
was  a(Tt « ted  :jOn  Mnns,  aiul  the  utinis  tnily  V^\^  times;  while  Virctiow  toxm 
stomacii  affL'etcil  in  ?AS\  [kt  cent.,  and  the  uterus  in  only  18.5  percent 

The  average  age  of  jjersous  dying  of  cancer  of  th* 
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ccordiqg  to  Briuton's  analysis  of  600  cases,  was  fifty  ypara. 

fhree* fourths  of  the  patients  were  between  forty  and  seventy 

jears  of  age,  and  two-sevenths — the  largest  snbdivision^betweea 

jfitly  and  sixty.     If  the  numbers  of  persons  dying  of  cancer  of 

lilt' stomach  be  compared  with  the  numbi^'s  of  persons  alive  at 

tk  different  decades,  it  will  be  found  that  the  relatively  greatest 

disposition  to  the  disease  occurs  from  tlie  age  of  sixty  to  seventy 

years.    Under  tlie  age  of  thirty  tlie  disease  is  comiiaratively  rare  ; 

but  one  instance  is  recorded  by  Wilkinson  in  which  it  existed  at 

\  the  time  of  birth. 

j  Sti'  appears  to  exert  no  decided  influence  upon  tlie  occur- 
!  wneeof  the  disease;  at  least  this  fact  is  stiikingly  sliown  in  the 
I  reports  of  those  writers  who  have  larger  statistics  at  command. 
ICItlie  1.303  cases,  collected  by  Wilson  Fox,  OSU  were  males  and 
^823  females, 

I      We  are  accordingly  compelled   to  look   for   the   causes  of 
[cancer  in  generah  and  of  cancer  of  the  storuuch    in   particu- 
lar, in  the  advanced  age  of  the  patient,  and  in  the  structure, 
position,   and   function   of    the  stomach;    but  how    tlu'Se    fac- 
^tm  act  is  at  present  a  matter  of  mere  liypothesis.     As  above 
ilnentioned,  the  existence  of  an  ulcer  or  of  a  cicatrix  from  pre- 
\Movis>  ulceration  seems  to  produce  a  certain  predisposition  to  tlie 
lomiation  of  carcinoma.     For  a  long  time  a  pnulisposing  influ- 
ence has  been  ascribed  also  to  chronic  gastritis,  wliicli  Bocrhaave 
(Aphor.  §  956)  thought  occasionally  terminated  in  scinhus.     In 
fact,  it  is  undeniable  that  cases  of  gastritis  are  observed,  wliich 
finally  end  after  several  years  in   canctM*.      Tnteivsting  in  tliis 
wnnwtion  is  the  fact  noticed  by  Waldryi'r,  that  'Mn  the  most 
|t^ently  formed  zones  of  cancer  the  tissue  was  alnujst  as  vas(*ular, 
iind  filled   with  heaps   of    white   blood-corpuscles,    as   it   is  in 
inflamed  tissue/'     It  is  easy  to  see,  tlien*fore.  how  th<^  exuber- 
ant nutrition  in  inflammation  and  the  relaxation  of  the  connec- 
^Tre  tissue  might  favor  a  rapid  growth  of  thc^  rjHrlu'lial  cells. 
Tile  foregoing   constitute  all   the   positive  facts  we  possess 
the  obscure  subject  of  the  etiology  of  gastric  cancer.    They 
'it-nt,  however,  in  m}^  opinion,  to  warrant  at  ]^reseufe 
^n  of  decided  views  in  regard  to  the  origin  of  the 
r  tempting  it  may  be  to  magnify  the  results  of 
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severe  fpistric  irritation,  particularly  at  the  narrow  orificeSj  orol 
an  increased  ricliness  of  tlie  epitlielia  in  protoplasm  into  prolif<^r- 
ative  processes  and  development  of  cancer. 

The  other  supposed  canses  of  gastric  cancer  scarcely  desprrp 
mention,  e.  r/,^  errors  in  diet,  brandy  drinking,  anxietj^  depri- 
vation, and  injuries  to  the  epigastrium.  Tiie  influence  of /iffffrf- 
iti/,  however,  seems  to  be  better  sa])poited  by  facts,  as,  for 
instance,  by  the  case  of  Napoleon's  fanuly,  which  is  usualir 
paraded  as  an  illustration.  In  such  instances  we  are  obligt^l  t^ 
sup]iose  that  a  certain  imperfection  in  the  structure  of  t!if 
mucous  nu'uibrane  is  inlierited,  which  in  the  presence  of  a 
determining  cause,  sucli  as  advanced  age,  etc.,  ultimately  gives 
rise  to  an  atypical  prolifenition  of  the  gland  saca 


Patients  witli  gastric  cancer  present  the  welbknown  faffn- 
yellow  color,  tlie  laugnor  and  l>odily  weakness,  the  sligW 
oedema,  th<*  emiiriation,  and  the  other  signs  of  cachexia,  which 
we  are  acrustonxnl  to  see  in  invalids  with  ctincer,  and  the  cans? 
of  wliich  pru!>ab]y  li^*s  in  tlie  absorption  of  disintegrated  prwd*  .| 
ucts,  nnd  in  the  incessant  waste  of  bodily  substance  kept  up 
at  the  seat  of  the  neoplasm.  In  gastric  cancer,  however^  there 
is  a  special  cause  for  the  general  deterioration  of  the  body,  vii^ 
the  deranged  digestion  produced  by  llie  destruction,  to  a  greater 
or  less  extciil,  t>(  Hm'  glandular  structures, 

TJjc  hf/flrops  cachi^cticus,  wliich  is  us\ially  limited  to  a  swell- 
ing aluait  the  ankles,  occaF^ionally  becomes  so  excessive  03  to 
induce  not  only  general  annsarca,  but  even  copious  effusions  int'^ 
the  jileural  iavities,  tlie  ]>ericardium,  and  particularly  the  peritO' 
neal  cavity.  In  such  cases  the  diagnosis  may  present  grea^ 
difficuiru*s,  as  is  sliown  l)y  the  following  instance,  which  occur 
in  the  Jena  Clinique. 

Piitient  jiixty  ytvirs  t»f  age;  has  ^cucml  anasarca,  wlrich  lias  devdopci? 
the  pftst  three  mootlis.     The  bowds  have  Ijecn  regular,  n[»j*ctite  good,  and, 
cxceptiim  of  eniftatiinis,  no  tliL^^^'stive  ckMniiLrt-mfnts  of  any  kind.     Ir> 
enormous  ascites,  the  patknt  lias  had  hjdiothorax  and  tracliet 
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pesnlt  of  the  latter,  attacks  of  suffocation.  The  wliole  appearance  resembled  strik- 
inglj  that  of  a  patient  with  tx^nal  disease,  but  tim  urine  was  always  free  from 
ilboDiea^  Tlie  examinatiun  of  the  heart,  lungs,  Hvct,  and  spleen  ahowt-d  nothing 
ibnormal ;  palpation  in  thi;  ejHgastriuni  negative,  on  account  of  the  excessive  ascites, 
Tlii! patient  died  from  asphyxia. 

T\^e  dio^oifiji  under  these  circnmstances  was  a  purely  symptomatic  one:  '*  gen- 
eral dropsy  from  hTdi*a;mia,*' 

kilhe auiapifif  a  cancer  of  the.  pi/hriis,  as  large  as  a  fist,  was  found,  with  two 
i  lecoodar;  nodules  of  inconsiderable  size  in  the  liver. 

Another  symptom,  of  still  more  significance  than  the  mere 
caclipxia,  is  ki/periropk?/  of  (he  pe?'ipkeral  Ijpnpkaiia  ghuids^ 
es]>a"killy  in  the  snpra-ckivicular  region  (Vlrchow),  Slill  this 
Bip  is  often  abseutj  and  when  present  may  naturally  be  due  to 
oilier  causes. 

The  same  ma}''  be  said  of  the  pa  hi  and  gaslric  dislurb- 
mc€9.  Pain  m  the  epifjastrium  is  absent  only  in  very  rare 
I  cases,  as  in  the  case  just  mentioned;  aecordbig  to  Brinton  it 
IB  absent  in  eight  ]>er  cent,  of  the  cases.  In  many  patients, 
however,  it  is  a  very  marked  symjitam  ;  but  in  thi.s,  as  in  most 
other  diseases,  it  is  never  pathognonionic,  notwithstanding^  all 
tliat  is  said  of  the  specifia  *^  lancinating-'  character  of  the  pain 
of  oincer. 

The  gastric  (JistiirbanceSy  on  the  other  hand,  wliich  accompany 

cancer  of  the  stomach,  are  of  grttiter  syrnptomatological  inipor- 

Itance,  because  they  point  directly  to  the  situation  of  the  disr^ase, 

ftnd  because  their  entire  absence  is  extremely  exceptional,  al- 

tbmigh,  as  in  the  above  case,  they  mny  ])hvv  a  very  subordinate 

^le.     These  dyspeptic  symptoms  have  usually   been  aseribed 

to  clironic  gastric  catarrh,  which  is  supposed   to  be  a  regular 

acrompaniment  of  the  cancer.     Probably,  however,  the  coexist- 

pni'e  of  catarrh  is   more  frequently  theoretically  inferred  than 

*<^timlly   present,    although    it    is   not   to   be   denied    that    the 

Constant  irritation,   which   tlie  growing   tumor   excites   in    tlie 

►nnding  parts,  may  induce  and  maintain  a  clironic  catarrh 

fTiach.     Still  the  symptoms  in  question  are  susceptible 

jlanation,  viz.,  the  diminislM^d  secretion  of  gastric 

absorptive  power,  ami   the  interfi^reuce  with 

*  movements  of  the  organ — conditions  wliicli 
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of  themselves  are  sufficient  to  prevent  the  noiTnal  and  to  inil 
jibnormal  changes  in  the  inf^esta. 

Among  the  most  constant  of  fhe  gastric  symptoms  produa 
by  the  carcinoma  is  loss  of  appdite^  being  present,  according  to 
Brinton,  in  eiglity-five  per  cent,  of  tJie  cases.  It  is  a  symptom, 
howeviT,  of  litfle  value,  because,  as  Briiiton  points  out,  it  fre- 
quently does  not  make  its  appearance  until  late  in  the  disease— ^ 
a  fact  wliich  accords  with  the  view  expressed  above. 

Very  nearly  as  frequent  as  the  anorexia  is  the  occnrreneeof 
mmlUrif/.  Brintoii,  who  has  made  the  largest  collection  ol 
cases,  and  wlitj  lias  anal^'Z^d  tlie  individual  s^'mptoms  statij^ti- 
cally,  found,  in  his  conipilatK>n  of  one  hundred  and  sixty-seTen 
cases,  that  emesis  occurred  most  frequently  in  cancer  of  tk 
pylorus,  and  most  ran*ly  in  cancer  of  the  posterior  wall  of  tlie 
stomach;  betw<^LMi  these  extremes  came,  in  descending  ratio, 
cancer  of  tlie  cardia,  of  tin*  greater  curvature,  of  the  lesser  CQ^ 
vature,  and,  linully.  of  the  middle  portion  of  the  stomacli.  This 
compilation  sliows  conclusivc^ly  that  vomiting  is  most  frequen; 
when  tlie  neo]ilasm  is  situated  at  one  of  the  orifices  of  the  stom- 
ach, evidtmtly  for  the  reason  that  they  are  both — at  all  events, 
the  cardia— immediately  concerned  in  the  act  of  vomiting.  A* 
this  sul>jeet  has  been  fully  considered  above,  we  remark  heitJ 
only  that,  wh(*n  the  vomiting  occurs  in  connection  with  tie 
presence  of  a  pyloric  tumor  o(  inconsiderable  size,  the  sj^mptoP 
may  be  explained  by  the  irrifaffor}  of  the  pyloric  musculature 
by  tlie  tunmr  and  the  masses  of  food ;  such  an  irritation  n^siill- 
ing  in  a  firm  and  long-continued  constriction  of  the  orifice. 
The  escape  of  tht^  ingesta  itito  the  duodenum  is  therefore  de- 
layed ;  the  retained  cliyiue  decomposes,  irritates  the  nuit^oiil 
membrane,  and  excites  vomiting.  At  a  later  ]>eriod,  wlien  thd 
jiylorus  is  converted  into  a  rigid,  conttricfed  oviiice,  the  neoplasm 
itself  interfen^s  with  the  escajie  of  the  chyme  from  tlie  stomaclL 
AVlien  the  carcinoma  is  r^ituated  at  the  cardia,  the  main  facto 
tile  vomiting  is  the  al)n<innal  relaxation  of  the  oritice  prudut 
by  the  irritation  of  the  tumoi-. 

In  a  vi'Ty  large  proportir)n  of  cases  (about  forty-two  per  eei 
according  to  Brint^niK  the  vomiled  maUers  contain  Mood,  ei 
in  a  pure,  or,  far  more  frequently ^  in  a  decomposed  form. 
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le  latter  case  the  well-known  transformation  of  the  hsematin, 
Uder  the  action  of  tlie  gastric  acids,  gives  the  discharge  the 
ppearance  of  chocolate  or  of  coffee-grounds.  These  hem  or* 
tiages  may  arise  either  from  the  erosion  of  small  or  large  vea- 
ftls,  or  from  vascular  congestions  induced  by  the  growing 
amor,  the  result  in  either  case  being  due  to  the  influence  which 
ihe  neoplasm  exerts  upon  the  wall  of  the  stomach. 

Tlie  simplest  metliod  of  detenu inlng  whether  the  color  of  the  discharge  h  due  to 
VM-^  or  to  an  accidental  blfick  coloration  of  the  ingesta,  is  a  ipectroscopical  exam- 
Imtioii,  which,  if   hicaiatin    be  prescnl»  wiU   show    the   usual  absorption    baada 

betwi;en  C  and  D. 

1 

In  addition  to  the  blood,  there  will  also  be  found  in  tlie  vom- 
'  ited  matters  portions  of  the  food,  sarcinfe,  mucus,  and  occa- 
flionally  cauceroiis  particles.  The  difficulty  of  finding  the  latter, 
and  the  fact  that,  after  their  detachment,  they  are  sul)jected 
to  the  action  of  the  gastric  juice,  fully  account  for  tlii'ir  rare 
recopition  under  the  microscope.  When,  however,  the  carci- 
noma is  situated  at  the  cardia,  the  passage  of  tlie  stomach  tube 
may  succeed  in  bringing  away  cancerous  masses,  which  have 
i  become  engaged  in  the  fenestra  of  the  tube,  and  then  a  more  sat- 
islactory  microscopical  examination  may  be  made. 

The  character  of  the  stools  is  not  at  all  constant;   in  some 
cases  constipation,  in  others  diarrhcoa  is  present, 
i     AsregVLTds  iemperaiure^  Brinton  is  of  the  opinion  that  fever 
fe  a  not  infrequent  symptom  of  gastric  cancer  ;  but  this  state- 
nieDt  requires  further  confirmation. 

.    More  important,  in  a  diagnostic  point  of  view,  than  any  of 

I  these  symptoms,  with  the  rare  exception  of  the  detection  of  can- 

f^roas  particles  by  microscopical  examination,  is  the  discovery 

of  ^inmor  in  the  epigastrium.     It  needs,  iiowever,  but  a  glance 

ttt  the  normal  relations  of  the  stomach  to  tlie  anterior  wall  of 

tb«  abdomen  to  see  that  the  whole  of  the  smaller  curvature,  the 

*hole  of  the  posterior  wall,  the  cnrdia,  and  the  pylorus,  are  not 

mtact  with  the  abdominal  wall,  and  are  therefore  not  acces- 

'  to  palpation,  and  tliat  consequently  the  presence  of  a  tumor 

^>e  expected  in  only* a  portion  of  the  cases.     When  these 

ms  change,  and  the  tumor — as  in  the  case,  particularly  of 

ncer— becomes  lowered  in  position  by  reason  of  its 

'^ok  vn.^16 
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weight,  tlie  tumor  can  be  more  readily  appreciated  ;  still  my 
own  experience  has  been  that  the  cases  in  which  palpation  hai 
faiknl  liave  been  very  numerous.  The  position  of  the  tumor 
naturally  varies  according  to  the  situation  of  the  neoplasm, 
and,  moreover,  according  to  the  degree  of  distention  of  the 
organ,  because  during  digestion  the  stomach,  as  is  well  known, 
revolves  upon  its  longitudinal  axis.  This  fact  is  of  special  valnfi 
in  determining  the  location  of  a  tumor  situated  at  the  pylorus, 
because,  aft  or  eating,  the  tumor  is  said  to  usually  disappear 
under  the  left  lobe  of  the  liver ;  in  rarer  instances  the  tumor 
does  not  become  distinctly  palpable  until  the  stomach  has 
considerably  distended. 

Brintori  Im^  furtlienuore  caUecl  attention  to  the  fact  tliat  in  pyloric  cancer  I 
pasitioti  of  the  tumor  ia  singularly  different  in  the  two  sexes.  Ho  fotmd  thai  I 
rtwn  two'tbirds  of  the  tumors  lay  ah&ve  the  horizontal  line,  which  separates  thi^B 
gastriuni  fronj  the  umbilical  region  ;  while  iu  women  one-tliird  were  situated  mIk) 
and  two-tliirds  below  this  line ;  the  majority  of  the  tumors  in  w^omen,  Iherefoi 
being  situiitcd  in  the  unjljilical  region.  This  striking  fact  ia  chiefly  due, ifll 
opiuit>n,  to  the  n^e  of  corsets,  which  compress  the  narrow  epigastrinmt  and  fat 
the  pyloric  tumor  downwards.  If  further  exjjcricncc  should  show  that  this  i 
ence  in  regard  to  tlic  sexes  is  not  accidental,  the  explaaatlon  given  by  Brifl! 
would  be  a  very  i>lausible  one. 

On  pal  pad  on  y  the  tumor  is  usually  found  to  present  a 
consbtpuce  and  an  uneven  surface.     Sometimes  a  distinct  pais 
tion  may  bo  frit,  du^.*  to  the  movements  of  the  aorta,  which 
readily  eonveviHl  tlu<nigli  tlie  solid  mass  to  the  abdominal  walli 
stiH  this  symptom  has  no  diagnostic  value^  because  epigastric- 
pulsation  is  due  to  a  great  variety  of  causes,  as  probably  ever^ 
one  has  learned  by  personal  eliuieal  experience. 

Wlir^n  the  existence  of  a  solid  tumor  has  once  been  satisfac- 
torily  dr'terniined  by  palpation,  t!ve  first  point  to  be  detemitne(i 
in  rt\frard  to  it  is  its  jnobiltf;/.     Aside  from  the  previously  d<r^ 
scribed  movements  of  the  tumor  connected  with  the  disten 
of  the  stomach,  it  must,  in  ireneml,  be  borne  in  mind  that 
distiuguislied  from  other  abdominal  tumors,  gastric  tumora 
immorable.    The  relations  of   the  stt»mach   to  the  diaph 
would  naturally  lead  us  to  exjiect  that  a  tumor  situated 
wall  of  the  stomach  would  necessarily  descend  with  the 
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ion  of  the  diaphragm  ;  but  practically  this  is  not  the  case.     On 
he  contrary,  cancerous  tumoi's  remain  in  their  original  posi- 
ion  undisturbed  by  the  respiratory  movements,  probably  be- 
muse the  motion  imparted  to  the  diaphragmatic  surface  of  the 
wall  of  the  stomach  is  readily  dissipated  latei-ally  in  an  organ 
filW  with  air  and  fluid.     This  lateral  dissipation  of  force  does 
not  occur  to  such  a  marked  extent  when  the  cancerous  tumor 
is  immediately  adjacent  to  the    diaphragm,   and   extends   far 
enough  downwards  to  be  distinctly  felt,  nor  when  the  tumor  is 
BO  extensive  that  the  infiltrated  wall  is  comparatively  incompi-es- 
able ;  under  such  circumstances  the  lower  bordi^r  of  the  tumor 
will  necessarily  follow  the  excursions  of  the  diapliiiigm  in  the 
same  manner  as  do  the  liver  and  spleen. 

The  fon«wing  case,'  which  was  ohaerved  at  the  Jena  Medical  CUnique,  is  au 
iiiilnicti?e  iUustratiou  of  the  nwbili&t^  of  a  carcinoma  ventriculL 

Patient  twenty- five  yeaisof  age;  njucli  emacmt^xl^  and  ft  sufferer  from  digei^tive 
disttirbaiicea.  On  standing,  the  eiJigaatrium  Wiis  more  prutuberant  than  on  lying 
down.  Palpation  rcTealed  an  abduniinal  tumor,  whose  liard  nodular  border  ex- 
tended from  the  left  hypochondrium  diagonally  across  to  the  level  of  the  uniMltcuB, 
tod  in  the  right  mammillary  line  could  l>e  8har[>ly  defined  from  the  lower  border  cl 
the  liver,  the  transverse  diameter  of  whicli,  across  from  tlie  riglit  axillary  line,  was 
BonnaL  On  in^pirationj  the  lower  border  of  (M  tumor  dt^rfipdrd  to  a  very  tofuftder- 
^  iittancs—ahout  sU  cetitimetre^  /  Pcrcus9ion  over  the  tumor  gave  a  tympanitic 
KJtuid.  The  oesophageal  tube,  which  was  introduced  for  diagnostic  jHirposcs, 
eLCdontered  near  the  cardia  an  ohatruction,  which  gave  tlie  impression  of  a  mem- 
bruw  projecting  into  the  cavity  of  the  03sophagiia.  The  obstruction  was  over- 
come without  much  difficulty,  and  after  tlm  the  further  introduction  was  easily 
effected. 

Notwithstanding  this  marked  mobility  of  the  tumor,  a  dioffnojuh  of  nnoplasm 
of  the  stoma  ell  was  made,  as  the  symptoms  pointed  utimistakably  in  this  direction, 
BtiUthe  tumor  in  this  case  nn questionably  extended  ujion  the  antrrior  wall  of  the 
rtomtdi  from  the  cardia  as  far  as  the  greater  curvature ! 

The  autopsy  completely'' confinned  the  diagnosis;  a  large  careinoma  <»ccupied 
the  Kliolc  extent  of  the  anterior  wall  of  the  stomach  from  the  curd i a  to  the  greater 
"      iture;  no  adhesions  between  the  stomach  and  diaphragm. 


I 


Tlie  pereussion  note  over  the  tumor  is  usually  of  a  dull, 
anitic  character,  Tli is  sign  is  tlie  best  distinrtiou  between 
r  o!  the  stomach  and  cancer  of  the  left  lobe  of  the  liver, 

'^<^Berioht«  der  mediclnischen  Kliuik  zn  Jenn^  ctc>  S.  103, 


244      LEUBE* — DISEASES   OF  TUB  STOMACH  AND   rWTESTnTES. 

although  J   of  course,   there  are  occasional  exceptions   to  ft 
rule. 

Ttius,  in  a  woman  of  fifty -one  years  of  age,  with  a  smalL  nodulated  tua 
descending  below  the  umbilicus,  and  distinctly  movable  synch rooously  with  the 
respiration,  I  found  that  the  tumor  always  gave  an  ah^oluUlg  dull  petatsiim  tuii. 
The  fact  that  the  tumor  descended  witli  the  inspiration,  and  was  dull  on  percnssioo, 
induced  me  to  diagnosticiitc  the  case  as  one  of  carcinoma  of  t!ie  liver.  At  tbt 
autopsy^  cancerous  in  tilt  rati  on  of  tbe  wall  of  the  stomach  was  founds  but  no  tffefr^ 
tion  of  the  lirer 

In  doubtful  cases,  therefore,  I  place  no  reliance  upon  the  sig 
unless  the  results  are  positive — that  is,  unless  the  percussio 
sound  on  frequent  examination  is  distinctly  tympanitic. 

The  symptoms  thus  far  considered — gastric  deranffemenU^ 
vomitinffy  emacfationy   loss  of  strength^   epigastric  pain,  and 
signs  of  a  distifiei  tumor — are  modified^  not  only,  as  we  hare 
Seen,  by  the  situation  of  the  carcinama,  but  also  still  more  bj; 
the  occasional  occurrence  of  complications. 

The  narrowinc^  of  the  orifices  of  the  stomach  by  the  tmnd 
produces  an  expansion  of  the  portion  of  the  alimentary  can 
situated  a1>ove  the  constricted  part ;  dilatation  of  thea^sophag 
when  the  stenosis  is  caused  by  a  carcinoma  cardim ;  dilatation* 
the  stomach  itself,  in  case  of  pyloric  cancer.     These  sequelae  ^3 
be  ronsidert*d  in  special  articles, 

Usually  cancer  of  the  stomach  is  accompanied  by  hipt^^ 
trophy  of  the  Avail  of  the  organ,  particularly  the  muscular  coal| 
as  a  result  of  the  impediment  w^liich  the  tumor  presents  to  tb 
escape  of  the  ingesta, 

A  rarer  sequel   than    gastric  dilatation  is  a  narToimng^ 
diminution  in  the  size  of   the  organ.     This  result  may  be 
duc»nl  either  l>y  the  location  of  the  neoplasm  at  tliecardia,< 
by  the  eicatrieial  contraction  which   occurs  in  cases  of  difftt 
scirrlnis. 

Per/o?*ation,  resulting  from  deep  ulceration  of  the 
wall,  gives  rise  to  a  great  variety  of  symptoms.   This  tern 
is,  upon  the  whole,  rare.     In  5U7  cases  Brinton  met  with 
21  timen,  or  about  four  per  cent.     According  to  the  siti 
the  tumor,  tlie  rujjture  may  take  place  on  the  superior, 
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anterior,  or  posterior  surfaces.  Perforation  into  the  transverse 
colon  seems  to  be  most  frequent.  In  this  case  stercoraceous 
vomiting  may  occur  as  a  result  of  the  escape  of  faeces  from  the 
colon  into  the  stomach,  or  the  still  undigested  food  in  the 
stomach  may  pass  directly  into  this  lower  portion  of  the  intes- 
tinal canal.  In  this  way  the  obstinate  constipation,  which  has 
been  produced  by  the  obstruction  to  the  passage  of  food 
into  the  intestine,  may  be  suddenly  relieved,  as  I  had  occasion 
to  observe,  several  years  ago,  in  a  striking  case  at  Niemeyer's 
clinique.  Perforation  into  the  small  intestine  is  much  rarer, 
and  the  same  is  true  of  external  perforation  through  the  abdomi- 
nal wall ;  in  the  latter  case  a  fistula  is  formed  like  that  which 
is  established  for  physiological  purposes.  Perforation  into  the 
thoracic  cavity  will  naturally  give  rise  to  pneumothorax,  pneu- 
monia, pulmonary  abscess,  etc.,  sequelae,  whose  detailed  descrip- 
tion would  be  out  of  place  here.  If,  however,  the  rupture  be  not 
preceded,  as  it  is  in  these  cases,  by  a  circumscribed  peritonitis 
with  adhesion  to  the  opposite  peritoneal  layer  at  the  point  of 
perforation,  the  food  and  air  contained  in  the  stomach  escape 
into  the  peritoneal  cavity  and  excite  the  symptoms  of  perfora- 
tion-peritonitis. The  entire  group  of  symptoms  which  characterize 
this  form  of  peritonitis  is  not  always  present.  In  certain  cases 
nothing  escapes  through  the  perforation  except  traces  of  food,  and 
tlien  fatal  purulent  peritonitis  results  without  the  usual  signs  of 
displacement  of  the  large  abdominal  glands.  On  the  other  hand, 
even  when  the  escape  of  ingesta  is  considerable  in  amount,  the 
usual  symptoms  of  peritonitis  from  perforation  may  be  absent  if 
the  rupture  take  place  into  a  saccular  cavity. 

Another  complication,  at  times  equally  dangerous,  is  the 
litmorrhages  which  sometimes  occur  during  the  course  of  can- 
cer of  the  stomach.  The  trifling  hemorrhages,  which  give  to 
the  vomited  matters  the  well-known  coffee-ground  appearance, 
are  of  frequent  occurrence,  but  those  which  proceed  from  the 
erosion  of  a  large  artery  are  rare,  scarcely  one  in  a  hundred 
cases.  Under  all  circumstances  hemorrhages  accelerate  the 
ansmia  and  decline  of  the  patient,  while  the  latter  form  of 
hemorrhage  may  obviously  lead  directly  to  a  fatal  result. 

By  the  extension  of  the  neoplasm  per  contiguitatem  to  the 
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adjacent  organs,  or  by  the  metastasis  of  the  carcinoma  to  distant 
parts  of  the  body,  the  origijially  simple  character  of  the  disease 
may  be  essentially  modified.  Of  such  extensions  the  most  im- 
portant is  the  secondary  disease  of  tlie  liver.  Not  to  dwell 
upon  the  results  of  direct  compression  of  certain  portions  of 
the  liver  by  the  gastric  tumor,  such  as  portal  obstruction, 
and  icterus  from  the  pressure  of  the  tumor  upou  the  bile 
ducts  ;  the  liver  is  also  exposed  to  a  direct  propagation  of  the 
neoplasm  from  the  stomach,  particularly  when  the  growth  ia 
situated  on  tlie  greater  curvature,  the  anterior  surface,  aiKi 
especially  the  pyloric  portion  of  the  stomach.  The  occurrence 
of  secondary  disease  of  the  liver  is,  moreover,  specially  favored 
by  the  distribution  of  the  portal  vein  in  its  parendiyma.  The 
proliferation  of  the  neoplasm  into  the  veins  of  the  stomafli  may 
easily  give  rise  to  thrombosis,  andj  later,  to  embolism  of  the 
cancer  elements  into  the  small  branches  of  the  vena  portie  in  the 
liver,  as  lias  been  directly  demonstrated  in  several  cases  (&ee,^,j.» 
Waldeyer  and  Acker).  In  a  similar  manner,  /.y?.,  by  a  dissemi- 
nation of  cancerous  masses  through  the  lymphatics,  we  may 
explain  the  occurrence  of  secondary  cancer  in  the  pertloumfk 
and  the  impaction  of  the  lacteals  of  tlie  duodenal  villi  with 
epitlmlial  cells  (Waldeyer),  Furthermore,  the  implication  ot 
the  veins  of  the  livi^r  in  the  cancerous  degeneration  may  give  rise 
to  emboli,  wliicli,  being  carried  into  the  branches  of  the  pulmo 
nary  artery,  induce  a  secondary  cancer  of  (he  lungs^  as  is  shown 
most  beautifully  by  the  third  case  in  Ackers  work.  Assuoaas 
tliese  pulmonary  nodules  proliferate  sufficiently  to  rupture  into 
the  pulmonary  veins,  secondary  disseminations  of  the  epithelial 
elements  into  the  general  circulation  may  readily  occur.  Althongb 
it  lias  not  been  j^ossible  to  demonstrate  this  mechanical  origin  ot 
metastatic  cancer  in  all  cases,  3'et  the  reports  of  success  are  suffi- 
cient ly  numerous  to  imperatively  demand  in  future  a  car 
analysis  of  \}y^vY  case  with  reference  to  this  point. 

In  addition,   thi^refore,   to  the  symptoms   of  gastric 
and  rom  plica  ting  its  diagnosis,  we  may  obviously  have  a? 
varirfv  t>f  oihrr  symptoms  due  to  portal  obstruction,  to  pi 
upon  the  bile  ducts,  or  to  secondary  cancer  of  the  liver, 
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Apparently  less  directly  connected  with  the  carcinoma  in  the 
itomach  is  tlie  not  very  rare  complication  with  pulmonan/  tuber- 
miosis.  Martins,  who  has  published  the  views  of  Dittrieh 
ipon  this  chapter  of  pathology,  has  collected  from  the  latter's 
Mitopsical  experience  no  lesa  than  eight  cases,  in  which  pul- 
monary phthisis  with  tubercles  was  found  as  a  complication  of 
g^tric  cancer. 

Dittricb's  explanation  of  the  connection  between  the  two  diseases  is  as  follows  i 
**Tbfi  decline  in  health  and  emaciatioD  induced  hy  the  cancerous  cachexia  arc  ac- 
TOiUjwinicd  bj  an  increiised  actiTitj  of  the  process  of  regressive  metaraoq>ho3is,  uhicli 
kill  turn  gives  rise  to  fihrin-dyscrasite.  Among  these  tliere  is  one  which  nianifeata 
ft  clearly  tu]>cr€uloiia  character.  The  tul^erculoBis,  therefore,  is  merely  a  local 
eipreaKion  of  the  general  contamination  of  the  blood/'  The  above  is,  u[>on  the 
tkrie,  a  succinct  account  of  the  views  at  present  entertained  upon  the  poisi>ihly 
iatimfttc  relation  which  exists  between  tuberculosis  and  cancer.  Not  only  does  the 
diowlj  iuercttsing  mamsmus  of  cancer  favor  the  occurrence  of  caseous  changes  in 
tk  products  of  pulmonary  infliimtnationj  but  miliary  tubercles  may  bo  directly 
produced  by  caseous  degeneration  in  the  neoplasm  itself  and  subsequeut  absorption 
of  caseous  matters. 

Cancer  of  the  stomacli  in  rare  instances  appears,  moreover,  to 
indac€  an  atheromatous  degeneration  of  the  arteries  ;  and  possi- 
bly also  the  amyloid  degeneration  of  the  kidnoj's  and  other 
cachectic  conditions  of  like  cliaracttT,  whicli  occasionally  accom- 
pany gastric  cancer,  are  caosally  related  to  the  disease  of  the 
stomach. 

In  most  cases  the  course  of  gastric  canc^er  is  of  a  markedly 
chronic  chanicter.     Upon  the  basis  of  uive  hundred  and  ninety- 
tight  eases,    Brinton  estimates   the  minimum  duration  at  one 
month,  the  maximum  at  three  years,  and  the  average  at  about 
^Jneyear.     Such  calculations,  as  this  wiiter  expin^ssly  says,  are 
<>f  bat  limited  value.     How  far  back  are  we  to  trace  the  begin- 
ning of  the  disease?    Does  it  start  with  the  first  symptoms  of 
>pepsiaj  etc.  H    But  liow  are  we  to  tell  whether  these  are  due 
ppithelial  prolifemtion  or  to  an  antecedent  gastritis?    Do  not 
ly  patients  entirely  ignore  slight  disrurbances  of  digestion, 
3  others  at  tlie  very  outset  anxiously  consult  apliysiciani 
mpossible,  therefore,  in  my  opinion  to  more  than  approxi- 
the  total  duration  of  cancer  of  the  stomach. 
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Sucli  statistics,  which  are  based  upon  the  lubjoctive  symptoms,  are,  it  seei 
me,  a  far  less  reliahle  guide,  for  both  diagnosis  and  prognosis,  than  a  compilatici 
would  lie  ivhjch  dated  tlie  disease  froui  the  first  appearance  of  a  palpable  tumur« 
With  compilations  of  this  kind,  the  average  duration  of  the  disease  would,  at  aQ 
events,  be  l>rou^ht  within  much  narrower  limits,  and  some  inference  might  b 
drawn  as  to  the  nature  of  the  carcinoma  from  the  acutenesa  or  chrunicitj  of  t 
disease.  Of  course,  to  make  the  statistics  strictly  accurate  in  eycn  this  method,  1 
should  have  to  exclude  many  cases,  in  which  the  tumor  had  attained  a  consid 
development  before  it  was  examined  by  the  physician,  unless  a  reliable  account  I 
its  first  appearance  could  be  obtained  from  the  self-examination  of  the  patient 

The  disease  nsually  begins  with  the  simple  syini>t:oras  \ 
chronic  gastric  catarrh,  and  the  danger  is  not  recognized  unti 
attention  is  called  to  it  by  the  emaciation  and  rapid  loss  \ 
strength.     During  the  last  few  days  of  life  the  distressing 
and  vomiting  generally  cease,   and  the  patient  lies   cold 
apathetic,  as  if  akeady  dead.     In  other  cases  death  ensues  su 
denly  from  severe  lieniorrhage,  while  in  still  other  patients 
case  terminates  Avith  the  symptoms  of  perforation — peritonid 
pnenmothoraXj  or  some  one  of  the  severe  complications  al 
mentionei 


Dlaffnosis. 

The  sj^mptoms  which  are  of  the  most  importance  in  the 
nosis   of   the  disease— the  cachexia^  pahi^  ajiorexia^  vomiti^ 
with  or  witliout  hemorrhage,,  the  age  of  the  patient,  and,  finally 
the  dett*etion   of  a  tumor  by  means  of  physical   signs— lia^e' 
already  been  considered  in  detail,  together  with  the  restrictions 
to  their  diagnostic  value  in  individual  cases.     It  remains  only  w 
mention  that  the  greater  the  number  of  these  symptoms  which 
occur  together  in  a  particular  case,  the  more  certain  is  the  diag- 
nosis uf  a  carcinoma  of  the  stomach  ;  but  I  wish  to  again  vm^ 
that  the  discovery  of  a  tumor  far  surpasses  in  diagnostic  impor- 
tance any  and  all  of  the  symi>to!us  mentioned.     If,  therefc 
tumor  of  the  character  above  dt'scribed  be  found  in  the  regio 
the   stomach,   in   a   patient  Avhose  general   condition  do< 
directly  contra- indicate  the  existence  of  a  gastric  diseaj 
deterioration  of  the  general  healtli,  a  diagnosis  of  cancer 
stomach  may  almost  always  be  made  with  certainty. 
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une  time  caution  is  always  to  be  recommended.     Cicatricial, 

En-malignant  condensations  near  the  pylorusi  such  as  sometimes 
cur  as  a  result  of  gastric  ulceration,  may  lead  to  an  erroneous 
diagnosis,  ami  are  occasionally,  during  certain  stages  of  the 
disease,  not  to  be  distinguished  from  gastric  cancer.  The  sann* 
diffieulry  may  arise  in  connection  with  an  encysted,  solid,  nod- 
«br  peritoneal  exudation  in  this  re^irion,  as  recently  lia]>penpd 
to  me  in  a  cas*%  in  which  the  subsidence  of  the  tumor^  under 
continued  poulticing,  first  revealed  to  me  my  mistake.  It  is 
Bcarcdy  necessary  to  mention  that  cancer  of  tlie  left  lobe  of  tlie 
liver  may  be  another  source  of  error  Attention  to  the  coiidilion 
of  die  right  lobe  of  the  liver,  the  time  and  mode  of  appearance 
of  tlie  jaundice^  the  constancy  of  the  vomiting,  the  hfienuitrmesis, 
imd  the  results  of  percussion^  afford  some  protection.  An  erro- 
neous diagnosis  may  also  be  occasioned  by  tumors  of  the 
omentum  and  transverse  colon.  In  the  first  of  these  cases,  the 
disproportionate  amount  of  drops}-,  without  other  symiUoms ; 
and  ill  the  other  case,  the  chamcter  of  the  stools,  must  be  our 
cliief  guides  in  the  differential  diagnosis.  Finally,  the  question 
maj  arise,  whether  the  tumor  does  not  belong  to  tlie  jKinereas. 
In  the  case  of  small  tumors,  it  is  possible  that  the  tumor  which 
is  Mt  is  not  a  neoplasm  at  all,  but  merely  the  head  of  the 
healtjiy  pancreas,  A  glaring  mistake  of  this  kind,  I  am  free  to 
admits  was  made  by  mysL^lf  S(/veral  years  ago. 

riie  patient,  a  man  who  died  of  chronir  piilinonarj  tuberculosis^  without  dis- 
wvembie  condeasatioDB  in  the  lungs,  prtsenttid  the  symptom:*  of  a  chronic  disetise 
of  the  stomach,  with  incessant  vumiting  and  constantly  increasing  emaciation. 
*»rwlmi]ly  a  difltinclly  palpablt;  tumor  wtis  recugnizi'd  in  the  pyloric  rigiuii,  and 
wcune  daily  more  pal[>able,  bo  that  there  seemed  to  lie  no  doubt  of  its  increase  in 
ii*e.  And  yet  ttie  autopsy  showed  that  no  pyloric  canct^r  was  prcs(?jit ;  that  the 
liiniar  which  was  felt  Wiis  merely  the  licad  of  a  normal  pancreas,  and  that  ita 
*|»PirrDt  growth  woh  due  simply  to  the  incrcjising  palpal>i1ity  of  tiic  ]>art  as  the 
finacuti<jn  of  the  abdominal  integumcnt,«i  progress^-d*  and  the  intestines  became 
jind  more  empty  in  consequence  of  the  pj-ostration  of  the  digestive  functions, 

Le  supervention  of   any  of    the    above-mentioned  compU- 

\8  usually  serves    to    render    the    diagnosis  of  cancer  of 

•mach  more  certain,  as,  far  instance,  the    occurivnce  of 

5  with    clearly  marked   escape  of    air   into  the  pt  ri- 
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toneal  cavity,  or  the  formation  of  a  pneumothorax,  a  pnl^ 
niofuiry  sibbC(3B8,  etc. 

Miu*li  moro  frequently  the  practical  difficulty  is  to  deride, 
not  vvlu'tlier  a  caneer  is  situated  in  the  stomach  or  in  some  otlM 
organ,  btit  whether  in  an  undoubted  case  of  disease  uf  the  stom- 
ach thi^  aJTection  is  of  a  cancerous  or  innocuous  nature.  Th 
doubt  u.sualiy  lies  between  vhrouic  gastrle  eiUarrh,  uh^r,  ani 
varciuama,  8t>  long  as  no  tumor  can  be  discovered,  the  ^^mi- 
ence  of  carcinoma  is  questionable  ;  at  best  the  diagnosis  of  this 
disiMise  can  only  be  a  probable  one.     (See  above.) 

In  dimblfiil  ca^es,  a  yimthful  nge,  the  duration  of  thedisBMi 
for  yearns,  the  discovery  of  a  definite  exciting  cause,  the  absiBBl 
of  cachexia,  and  a  decided  improvement  in  the  symptoo^  in 
all  indications  in  favor  of  simple  chronic  gastric  catarrh.  S«l 
an  inijvi'ovemt*nt,  liuwever,  should  not  induce  us  to  girea pets' 
live  prognosis  and  diagnosis. 


A  short  timt"  acjo  I  saw  a  case  in  which  the  tliagnosis  laj 
chrontr  ji^i!^tric*  ratanh.  From  the  fact  that  the  patient  deciileidlf 
gniLunt  in  vvi  i«;ht  iipun  the  maiirteiinuce  of  a  suitable  diet,  I 
limna  ini^ht  to  hj  exchidfil.  The  i>atient  waa  eliscfaargcd 
R  yrttr's  hit  err  ul  n  Ittmctl  with  marked  ascites  and  drop^r  of  tlK 
The  autopsy,  which  wa^  maile  shanlj  afterwards,  revemlrd  acancir* 
Wliile  it  ilui  not  uecesscirily  foUow  from  this  fact  that  tlw  imtmit 
chnntic  pij^irk'  catarrh  was  at  the  time  erroneous;,  the  cast  ibcywrf  tl 
in^trovciut  lit  titul  gain  in  weight  <  about  five  i>ounds  in  eighi  «iQijW 
cait^T  of  tlie  stomach  is  suspected,  is  at  least  a  faUiciottft 


In  chronic  gastric  catarrh  the  vomiting  b  n^saDr] 
quent  and  the  )xiin  lescs  severe  ;  but  these  are 
which   it    is  not  well  to  lay  much  stretss.     A 
gnnind  ap]vanince  of  the  vomited  matters  is  i 
favor  of  cancer  of  the  stomach,  because  in  this  i 
lure  of  bloovl  is  of  more  common  occunvoce  i 
trie  catarrh- 
Still  more  difficult  in  many  cases  is  the  \ 
IvtwiHMi  t*anc^*r  of   the  siomach  and  simpit 
youthful  ai^.  copious  h^matemesis*  and  the 
««ist*  has  hist<L\l  for  y^^w^  are  decided 
affection      In  pisuic  ulcer  the  pain  is 
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n  paroxysms,  and  alternating  with  intervals  which  are  free  from 
pain ;  but,  as  I  have  before  stated,  this  symptom  should  never 
be  regarded  as  pathognomonic.  Still  more  important,  as  sup- 
porting the  diagnosis  of  cancer,  is  an  enlargement  of  the  periph- 
eral lymphatic  glands ;  but,  after  all,  the  most  valuable  sign  is 
^e  presence  of  a  tumor  in  the  epigastriuni.  So  long  as  no 
himor  can  be  felt  (or  no  cancerous  elements  are  to  be  detected 
Inicroscopically  in  the  vomited  matters),  the  diagnosis  must  be 
jeft  undecided.  Perhaps  assistance  may  be  derived  also  fr(3m 
observing  the  effects  of  treatment.  If  further  experience  should 
ihow  that  gastric  ulcers  heal  invariably,  or  are  at  least  mpidly 
benefited  by  the  use  of  the  meat-sol ution,  and  by  carrying  out 
llie  rest  of  the  treatment  previously  described,  this  would  be  the 
amplest  test  in  cases  of  doubt,  while  it  would  have  tlie  further 
Idvantage  that  even  in  cancer  of  the  stomach  it  could  do  no 
farm, 

I  Of  course  when  a  patient  witli  cancer  of  the  stomach  dies 
teddenly  from  h^matemesis,  or  from  iniy  other  cause,  before 
here  has  been  any  cachexia  or  other  clear  symptoms  of  gastric 
tiseas*^  a  diagnosis  is  of  course  out  of  the  question.  Sucli  a 
ilse  was  observed  by  Laborie  *  in  a  man  wiio  had  recovertnl  from 
(tute  rheumatism,  and  died  from  hemorrhage  as  he  was  ai>out 
C  leave  the  hospital ;  the  autopsy  revealed  a  cancer  at  the  lesser 
^vature. 

I  Prognosis. 

Carcinoma  of  the  stomach  is  7iot  curable.     ObseiTations  to 

Ihfl  contrary,  particularly  of  what  appeared  to  be  cicatrices  of 

liealed  cancer  in  the  stomach,  ar^^  not  convincing,  because  in  the 

[^complete  absence  of  cancerous  prolifemtion  in  tln^  neighliorhood 

!^f  the  cicatrix,  the  former  nature  of  the  Ir^siou  (*ould  seinrely  l)e 

'mined,  while  a  partial  cure  with  disappearanc(?  of  cancer 

^  at  certain  parts  only  shows  that,  notwitlistanding  a  local 

ency  to  cure,  the  disease  has  not  yet  run  its  entire  course. 

rts,  also,  like  the  recent  one  of   Friedreich,    that  tangible 

I — — — — 

ihutj  NonYeaux  El^mejite  de  in  pathologic  g^Ei'rale.     Ed.  III.  p.  288. 
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tumors  had  disappeared  under  the  use  of  remedies,  will  ool  j 
stand  cloise  criticism,  unless  it  can  be  shown  by  post-ui-ir' 
examination  that  the  pUice  of  these  tumors  is  occupied  hy-di 
fuse   layer  of   cicatricial   tisane  wliick  has   the  least 
resemblance  to  the  cicatrix  of  an  ulcer. 

In  regard  to  the  rapidity  with  which  the  carcinoma  ruwil 
futal  course,  I  have  no  new  data  to  offer.     Serious  impair 
of  digestion,  frequent  vomiting  (and  therefore  the  sitoaiion( 
the  carcinoma  at  the  oritices),  the  repeated  loss  of  large  qu 
ties  of  blood  in  the  vomited  matters,  a  marked  cachexia  froaii 
Btait,  and  the  intercurrence  of  some  of  the  more  alarming ( 
plications,  all  tend,  in  proportion  to  the  extent  of  their  develop*] 
ment,  to  hasten  the  fatal  termination.     Conjectures  in  regard  to 
the  probable  duration  of   tlie  disease  are    always  prec^rioui: ' 
even  when  death  seems  to  be  imminent,  the  patient  may  still  live  J 
for  days  in  a  state  of  complete  apathy  and  collapse, 

Treaiment 

It  is  evident  from  the  preceding  remarks  that  a  radical  ind- 
meni  is  out  of  the  question.  Although  numerous  specihcsliav^ 
been  recununended,  none  of  them  lias  gained  a  lasting  repuia- 
tion.  From  tin*  hard  soap  reeunimended  by  van  Swieten  (CoraHL 
in  Aphorism.  §  957J  down  to  the  recently  recommended  carbolic 
acid,  the  whole  series  merely  shows  how  powerless  medical  sldll 
has  been  in  all  times  ag^iinst  this  disease.  The  latest  remedj 
suggested  is  the  cundurango  bark: 

^ ,  Cort.  C^ndurangu J  aa. 

Aquae 3  xij. 

MiictTa  lior.  XII , 

Dein  coq.  ml -  S  ^j« 

CuIq.  S.     Take  one  or  one  and  a  half  tablespoonfuls  twice  diilf. 

Under  the  use  of  this  decoction,  in  a  case  of  Friedreich^ 
indurated  and  tender  tumors  which  were  distinctly  felt  h 
epigastrium,   together  with   the  glandular  enlargements  ii 
left  supra-clavicular  fossa,   disappeared  in  a  stj-iking  m* 
and  the  improvement  continued  at  all  events  for  half  a 
Time  and  experience  will  decide  in  regard  to  the  value  oi 
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remedy.  In  the  single  case  in  which  I  have  tried  it  I  found  no 
benefit  from  its  use ;  the  patient  died  from  perforation  of  the 
stomach  between  one  and  two  months  after  the  beginning  of  the 
treatment. 

Riegel,  who  tried  it  in  six  cases  of  cancer  of  the  stomach, 
came  to  the  conclusion  that  cundurango  exerts  no  specific 
action  upon  the  cancerous  process  ;  all  of  these  patients  died 
of  their  disease,  without  any  noteworthy  indications  of  im- 
provement at  the  autopsy.  He  regards  the  drug,  however,  as 
a  powerful  stomachic,  calculated  to  relieve  the  dyspeptic  symp- 
toms. 

As  regards  the  use  of  mineral  waters,  their  power  to  cause 
absorption  is  equally  inefficacious. 

Since  the  causes  of  gastric  cancer  are  unknown,  an  indicaiio 
caxtsalis  is  out  of  the  question.  In  view,  however,  of  the  pos- 
sible relation  which  may  exist  between  carcinoma  and  chronic 
inflammations,  as  pointed  out  in  the  chapter  on  etiology,  chronic 
gastric  catarrhs,  occurring  in  old  persons,  should  at  all  events 
be  energetically  combated  from  the  start. 

In  other  respects  the  treatment  is  purely  symptomatic.  The 
two  most  important  indications  are  regulation  of  the  diet  and 
rdirf  of  the  pain. 

The  object  of  regulating  the  diet  is  to  control  the  vomiting, 
to  alleviate  the  pain  so  far  as  it  is  due  to  an  excessive  irritation 
of  the  sensitive  wall  of  the  stomach  by  indigestible  or  fermenting 
food,  and  to  check  the  cachexia  by  proper  nourishment.  In 
general  the  same  rules  will  apply  here  as  were  previously  given 
in  regard  to  the  selection  of  easily  digestible  food.  Oppolzer 
calls  particular  attention  to  the  fact  that  in  many  cases  only  cold 
food  should  be  allowed,  as  warm  food  excites  vomiting.  In 
cancer  of  the  stomach,  also,  as  well  as  in  gastric  ulcer,  the  beef 
solution  deserves  a  fair  trial ;  still,  since  the  disease  is  incurable, 
it  should  be  borne  in  mind  that,  whatever  dietary  regulations 
are  adopted,  the  inclinations  of  the  patient  are  to  be  consulted, 
and  no  fixed  bill  of  fare  should  be  forced  upon  him.  Any  food, 
therefore,  which  he  desires,  which  is  not  positively  injurious,  and 
is  not  too  irritating  or  entirely  indigestible,  may  be  allowed.  If 
these  regulations  are  ineffectual,  it  is  well  to  give  the  stomach 
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complete  rest  for  a  time  by  the  employment  of  nourishing  m}» 
tionSj  especially  the  hijections  of  meat  and  pancreas — a  (ikii 
which   isj   moreover,  absolutely  indicated  in  cases  of  marked  j 
stenosis  of  the  cardia.     When  the  vomiting  and  the  pain  haw  j 
been  relieved  in  this  way,  the  use  of  easily  digestible  food  br  | 
the  mouth  may  be  resumed  ;  still  it  is  advisable  as  a  rule  togiw  | 
only  very  small  quantities  at  a  time,  and,  above  all,  in  a  fln 
form. 

In  the  treatment  of  obstinate  vomitinff,  besides  the 
of  the  diet,  special  remedies  may  occasionally  be  required. 
most  useful  of  these  are  narcotics  and  cold.     Among  the  \ 
colics,  opiates,  particularly  morphine  in  conuection  withclieny-J 
laurel  water,  as  in  the  following  prescription  ; 

1 

Morphine  mnriatis ., g^r,  }«. 

AqiUG  lauroceram .,.*.*,*..*.....   .....,,.,  3  v» 

JL     S.  Fifteen  to  thirty  drops  in  tbe  attack. 

The  morphine  may  also  be  given  in  the  form  of  hypodeti 
injection.     The  latter  mode  of  administration  answers  also  fc* 
other  narcotics,  such  as  belladonna,  etc. 

Cold  is  b<*st  employed  iu  the  form  of  cold  compresses  appli«4 
to  the  epiga^>trium.  The  patient  may  at  the  same  time  be  al- 
lowed to  swallow  small  pieces  of  ice.  Carbonated  driuks  mty 
also  be  tried :  Seltzer  water,  ciiampagne,  etc.  All  of  thesi 
measures  are  indicated,  according  to  Bamberger,  only  when  tte 
vomiting  is  not  induced  by  stenosis  of  the  cardia  or  pylorus, 
because,  when  this  condition  exists,  their  administration  involve 
the  risk  of  r^*t<'ntion  of  the  food,  and  passive  dilatation  oftte 
stomaeh  and  fesophagus.  It  is  scarcely  possible,  however,  e^en 
under  sui'li  circumstances,  to  dispense  witli  narcotics,  if  tta 
patient  be  exhausted  by  frequent  vomiting  ;  while  the  dangerrf 
dilatation  can  nowadays  be  obviated  by  the  use  of  the  stoi 
pump. 

Tin*  second  leading  indication— the  relief  of  pain — li 
requires  the  bold  administration   of  rmrcoticSj   especial 
phine.     Given  iuternally  in  the  form  Just  described,  o^ 
hypoderniically  in  a  dose  of  a  sixth  of  a  grain,  it  \ 
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remove  the  pain,  and  give  the  unfortunate  patient  the  desired 
night's  rest. 

Besides  these  two  leading  indications,  the  following,  directed 
to  particular  morbid  symptoms,  deserve  consideration. 

The  presence  of  blood  in  the  vomited  matter  requires  no 
special  treatment  so  long  as  the  quantity  is  small,  and  particu- 
larly when  the  hemorrhage  manifests  itself  only  in  tlie  occasional 
occurrence  of  a  coflfee  ground  appearance  of  the  vomited  matters. 
When  the  hiematemesis  is  more  copious,  ice,  astringents,  etc., 
may  be  employed,  in  accordance  with  the  directions  given  more 
fully  in  the  article  on  Hemorrhage  from  the  Stomach. 

For  the  relief  oi  pyrosis  antacids  may  be  tried,  and  for  abnor- 
mal/i^Twe/z/a/Zi?^  changes  in  the  stomach  either  creosote  (half  a 
drop  at  a  dose  in  pill  form  or  in  barley  water),  or  benzine  (seven 
and  a  half  minims  at  a  dose).  These  remedies  will  sometimes 
also  relieve  the  vomiting  associated  with  these  conditions.  In 
the  case  of  offensive  eructations  of  putrid  matters,  Oppolzer  and 
Wilson  Fox  recommend  powdered  charcoal.^ 

In  cases  of  dilatation  of  the  stomach  from  pyloric  stenosis, 
the  use  of  the  stomach-pump  once  a  day  may  be  resorted  to,  in 
accordance  \vith  KussmauPs  suggestion.  Where  the  case  has 
not  progressed  too  far,  this  measure  gives  the  patient  much 
relief,  diminishes  the  sensation  of  acidity,  fulness,  and  distress, 
perceptibly  reduces  the  dilatation,  lessens  the  frequently  extra- 
ordinary acidity  of  the  contents  of  the  stomach,  and  reduces  the 
frequency  of  the  hemorrhages  from  the  ulcerated  surface,  prob- 
ably because  the  removal  of  the  acid  corrosive  substances  from 
the  stomach  diminishes  the  destruction  going  on  at  the  site  of 
the  cancer.  Finally,  the  washing  of  the  stomach  may  also 
relieve  the  constipation,  probably  by  removing  the  hebetation  of 
the  overtaxed  gastric  nerves,  which  thus  again  become  sensitive 
to  weaker  irritations,  and  able  to  resume  their  function  of  ini- 
tiating the  peristaltic  movements  of  the  intestines. 

In  other  cases,  in  which  the  use  of  the  stomach-pump  is  objec- 
tionable, and  the  constipation  cannot,  therefore,  be  relieved  in 
this  secondary  manner,  injections,  irrigations,  etc.,  may  be  used 

'  The  charooal  may  also  be  administered  in  the  form  of  Rosenthal's  tablets. 
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for  this  purpose.  Sometimes,  also,  a  dangerous  meteorism  may 
be  arrested  by  means  of  purgative  clysters,  as  happened  in  % 
striking  case  of  Bamberger's.  For  the  relief  of  flatulence, 
Walsh  recommends  the  oil  of  cajeput  in  doses  of  from  one  to 
three  drops  on  sugar,  or  better  in  pill  form. 

In  the  dangerous  complieaiions  arising  from  perforation  and 
other  causes,  peritonitis,  pneumothorax,  etc.,  our  main  reliance, 
though  but  a  feeble  one,  is  opium  and  ice,  and  in  desperate  cases 
paracentesis. 

The  dropsy^  which  sometimes  attains  such  dimensions  that 
the  patient  suflFers  more  from  the  hydrothorax  and  ascites  thai 
from  the  gastric  disease,  is  best  treated  by  diuretics,  such  as  the 
acetate  of  potassa,  thirteen  grains  every  two  hours.  Diaphoresis, 
as  is  well  known,  is  of  no  advantage  unless  energetically  carried 
out,  and  tliis  is  obviously  contm-indicated  by  the  feebleness  of 
the  patient.  The  same  remark  will  apply  to  the  use  of  violent 
drastics,  which  only  increase  the  exhaustion. 

In  conditions  of  collapse  recourse  must  be  had  to  the  usual 
stimulants,  particularly  strong  wine,  the  use  of  which  should  in 
general  not  be  denied  the  patient  during  the  whole  course  of  the 
disease. 


Softening  of  the  Stomach— Gastromalacia. 

Hunter^  Philosoph.  transactions.  Vol.  62.  p.  447;  the  main  facts  given  also  in:  Jf 
BaillUy  Morbid  anatomy,  etc.  1703.  p.  95. — Autenrieth,  Anleitung  fur  gericht- 
liche  Aerzte.  Tubingen.  1806.  S.  67. — Allan  Bums^  Observ.  on  digestion  of 
the  stomach  after  death.  Medical  and  Surgical  Journal.  1810. — Jager^  Ueber 
die  Erweichung  des  Magengrunds.  Huf eland's  Journal.  1811.  V.  3  ff.  1818.  L 
15. — CruveUhier,  Anat.  patholog.  Livre  X.  1821. — Louh,  Du  ramollissement 
avec  amincissement,  etc.  Archiv.  g^u6ral.  Tom.  V.  5. — Billard,  Die  Schleimhaot 
des  Magcns  und  Darmkanals.  iibers.  von  Urban.  S.  276. — Elsasser^  Die  Magen- 
erweichung  der  Sauglinge.  Stuttgart  und  TQbingen.  1846. — An  exceUent  mono- 
graph, with  a  critical  discussion  of  previous  literature  (Nagel^  Hauff^  ^^"^iph 
Rokitanshy,  King,  Carstoell,  Krenser,  Camerei\  Engel,  Hetmnger,  Bnmuai*^ 
Chausaier,  etc.). — Virchow,  His  Archiv.  V.  350.  1S5S.^ Hir8(Jisprung^  Den  med- 
fodteu.  8.  w.  Diss.  Kopenhagen.  1801.  Referat  in  Schmidt's  Jahrb.  Bd.  117.  810. 
—Rohitansky,  Aufl.  III.  der  pathol.  Anat.  Band.  3.  S.  178.  1861.—^.  W.  A«y, 
Medic.  Times  and  Gaz.  Septbr.  1863.— TAowuz*  Langston  (Sudden  death  from 
softening  of  the  stomach).  Lancet  IL  17  Oct.  \%^Z,— Bamberger^  Erankheiten 
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des  chylopol^tisclien  Systema.  18G4,  with  critical  remarks  and  a  bibliograpliy. 
On  the  pathological  anatomy,  see:  Fvrsier,  Spec  puthol.  Anatoraie.  1863. —  C, 
B.  E.  Hoffmann^  Uel>er  Enveichiing  und  Durchbrucli  des  Magcns  und  der 
BpciBerShre.  Vircliow'a  Archiv,  Bd.  44.  Heft  3.  1869.— IK  Jfay^r^  Gastromalacia 
aotc  marum.  Diss.  luaugur.  Eriaog.  Leipzig.  1971. 


Pathological  Anatomy. 

At  post-mortem  examinations  more  or  less  softening  is  almost 
Hvariably  found  at  the  fundus  of  the  stomach,  and  not  unfre- 
uently  also  at  other  portions  of  the  organ/  Sometimes  the 
lucons  membrane  merely  appears  to  be  of  a  pnlpy  consistence, 
id  more  easily  spparable  from  the  muscularis  tliaii  visual ;  some- 
nes  the  softening  affects  also  the  moBcnlar  and  serous  coats, 
perhaps  the  wall  of  the  stomach  tears  completely  through  on 
le  attempt  to  take  out  the  stomach  or  the  spleen ;  at  other 
mes,  on  opening  the  abdomen,  the  organ  is  found  to  be  already 
irfomted,  and  its  contents  effused  into  the  peritoneal  cavity* 
fcally,  in  certain  cases  tiie  softening  extends  from  the  stomach 
the  adjacent  viscera — the  spleen,  liverj  diaphragm,  lungs  and 
Mer  portion  of  the  cesophagus.  The  parts  thus  secondarily 
BTolved  in  the  softening  are  disintegrated,  discolored,  and  iuva- 
\Qhhj  free  from  any  trace  of  reaciine  h}flammation. 
In  the  stomarh  itself  the  softened  spot  presents  various 
fcppearances,  according  to  the  gn^ater  or  less  amount  of  Mood  it 
>Dtained  when  the  softening  process  lM*gan.  If  tlin  mucous 
lembrane  were  at  this  time  in  a  condititm  of  ameniia,  it  becomes 
^aced  to  a  *'pale  (colorless)  gelatinous  mass;"  if,  on  the 
her  hand,  the  vessels  contained  much  blood  the  menibrane  is 
inverted  into  a  *' blackish-brown  pulpy  mass,  some  of  wliirli, 
the  form  of  matter  looking  like  coffee-grounds,  bHcomr-s  mixed 
ith  the  contents  of  the  stomach''  (Rokitansky).  Gastroma- 
icia,  accordingly,  presents  two  leading  forms  :  a  gelalinous  and 
ilacJc  variety. 

led  spot  is  characterized  by  the  absence  of  a  sliarp 
ill  signs  of  inflammation  at  its  periphery  ;  while 


bted  case  (aee  below)  Ibe  ant^rmr  waU  of  the  atomaoh 
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in  advanced  degrees  of  the  malacial  process  the  softened  spot  is 
replaced  by  a  ''  hole  which  is  bounded  by  a  liquefied,  smooth  or 
fatty  border." 

The  changes  described  are  usually  found  in  the  bodies  of 
children,  especially  in  those  who  have  had  cholera  infantum, 
and  particularly  at  the  period  of  weaning  when  the  change  in 
diet  is  very  apt  to  excite  fermentative  processes  in  the  stomach. 
Whether  other  diseases,  such  as  brain  affections,  tuberculosis, 
pneumonia,  etc.,  induce  a  predisposition  to  the  occurrence  of 
gastromalacia,  cannot  be  determined  until  larger  statistics  are 
collected  on  this  point.  Softening  of  the  stomach  is  found  also 
in  ad^lts^  not  only  after  the  occurrence  of  previous  disease,  but 
even  in  those  who,  while  in  the  midst  of  perfect  health,  have 
met  with  a  violent  death  shortly  after  taking  food. 


Causes  of  Softening  of  the  Stomach. 

Hunter  was  the  first  to  express  the  opinion  that  the  pulpy 
softening  of  the  wall  of  the  stomach  found  at  autopsies  is  the 
result  of  the  dissolving  action  of  the  gastric  juice  after  death, 
and  that  the  parts  attacked  are  those  at  which  the  gastric  juice 
accumulates.  In  the  recumbent  position  of  the  cadaver  most 
of  the  fluid  gravitates  to  the  cardia,  and  here,  therefore,  the 
lesion  will  generally  be  most  marked ;  but  as  the  softening 
process  spreads,  other  portions  of  the  stomach  and  even  other 
viscera  may  become  eroded. 

This  opinion  of  Hunter  was  confirmed  by  some  observations 
of  M.  Baillie  and  Allan  Burns,  the  latter  of  whom  was  the  first 
to  investigate  this  pathological  question  experimentally. 

Two  days  after  death  he  opened  the  body  of  a  young  emaciated  girl  who  had 
died  of  scrofulous  enlargement  of  the  mesenteric  glands.  The  empty  stomach  wis 
found  to  be  dissolved  on  its  anterior  aspect ;  the  hole  was  longitudinal  in  shape, 
between  one  and  two  inches  in  size,  with  friable,  spongy,  soft  edges.  The  liver  WM 
in  contact  with  these  parts,  but,  as  he  demonstrated  to  his  pupils,  had  not  been  in 
the  least  aflFccted.  He  now  replaced  all  the  parts  in  their  usual  position,  sewed 
up  the  abdomen,  and  kept  the  body  in  a  cool  place.  The  abdomen  was  again 
opened  two  days  afterwards.  The  liver,  where  it  lay  in  contact  with  the  diuclved 
portion  of  the  stomach,  was  now  softened  to  a  considerable  depths  and  the  adjacent 
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peritoneum  was  entirely  dissolvecL  All  other  portions  of  the  liver  presented  their 
nsual  firmness.  Nowhere  in  the  hody  woe  there  any  trace  of  decomposition.  The 
posterior  wall  of  the  stomach  was  also  dissolved,  as  far  as  the  abdominal  wall,  into 
a  pulpy  glutinous  substance.  Since  the  body  had  all  the  time  lain  in  the  recumbent 
position,  and  since,  therefore,  the  ga&tric  juice  could  not  have  come  in  contact  with 
the  softened  spot  lying  anterior  to  the  pylorus,  A.  Burns,  after  two  other  similar 
experiments,  concluded  that  the  solution  had  been  effected,  not  by  the  gastric  juice 
which  had  been  poured  out  into  the  stomach,  but  by  that  which  had  been  retained 
in  the  secreting  vessels. 

In  the  year  1811  Jaeger  published  a  treatise  "On  Softening  of 
the  Fundus  of  the  Stomach,  etc.,"  in  which  he  laid  down  the 
proposition  that  the  softening  found  in  the  stomach  after  death 
is  ''unmistakably  connected"  with  a  definite  morbid  process 
running  its  course  intra  vitam;  and  the  fact  that  in  several  cases 
of  children  his  diagnosis  during  life  was  actually  confirmed  by 
the  autopsy,  seemed  to  justify  the  hope  that  pathology  had 
gained  a  new  disease — ''^softening  of  the  stomach^ 

Jaeger's  description  of  the  symptoms  is  briefly  as  follows:  Loss  of  appetite,  hot 
bands,  urgent  thii-st,  very  rapid  pulse,  restlessness,  and  expressions  of  pain  make 
their  api)earance  suddenly,  or  after  several  weeks  of  vomiting  and  diarrhcea ;  the 
face  becomes  pale  and  altered  in  appearance,  and  sometimes  attacks  of  diarrhoea 
rapervene.  Then  follow  vomiting  and  convulsions,  together  with  a  dry,  short 
cough,  probably  from  irritation  of  the  diaphragm,  and  finally  death  by  collapse. 

In  his  second  edition,  however,  in  the  year  1813,  Jaeger's  vital - 
istic  views  had  become  much  less  pronounced  ;  he  now  regarded 
the  softening  process  as  only  commencing  during  life,  and  its  ex- 
tension, especially  its  spreading  to  the  adjacent  organs,  as  taking 
place  after  death.  He  finally  sums  up  the  results  of  his  own 
observations  and  the  descriptions  of  other  writers  as  follows : 
*'That  the  softening  is  preceded  by  an  affection,  which,  operat- 
ing through  the  nervous  system,  alters  the  secretion  and  the 
reaction  of  the  intestinal  canal  towards  its  contents,  and  one 
result  of  which  is  an  excessive  formation  of  acetic  acid^  which  is 
the  immediate  cause  of  the  softening." 

The  French,  as  Louis,  Cruveilhier,  and  other  representative 
writers,  likewise  maintain  the  vital  origin  of  gastromalacia. 
Thus,  Cruveilhier  draws  a  sharp  distinction  between  the  '*  ramol- 
lissement  g61atiniforme,"  which  occurs  in  a  certain  disease  of 
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nursing  clindren,  and  the  ''ramollissenieat  pultace^or  '^cadi- 
vfirique/ '  Among  tlie  German  champions  of  the  viialistk  view 
Rokitansky  has  bi^en  the  most  weighty  authority. 

The  most  valuable  article,  howe\^er,  upon  this  subject,  is  ui-J 
questionably  the  monograph  of  Elsasser  (1846).  This  writt 
asserts  poaitivelyj  and  without  ambiguity,  tliat  ike  softening  \ 
the  stoniach  in  nursing  children  is  under  all  eireumstancn  i 
post-mori^mi  change.  The  convincing  nature  of  his  experiiiieDl( 
and  the  force  of  his  objections  to  the  vitalistic  theory  have  \ 
to  a  general  acceptance  of  his  views  in  Germany- 

His  reasons  for  niamtaiam<^  the  audnp^rouji  nature  of  tbii  morbid  prooen  lit  ill 

convincing  to-day  as  ever,  mid  niny  be  bmtly  **tnttd  t\u  foUows : 

The  locutian  of  the  softening  depends  upon  the  position  of  the  cadaver,  ami  i 
be  changed  at  wiU  to  different  jiarts  of  tbe  stonnich,  according  as  the  Ix^ljis  pi*csi  i 
immediately  after  dcatli  upon  the  hack.  al>duinen,  etc^  since  it  is  always  thei 
inferior  portion  of  tlie  stomach  which  is  softened.  The  rnqyerficial  extmt  oft 
dissolved  parts  is  proportioned  to  the  size  of  the  surface  over  which  the  wallaf^ 
atomaeh  and  the  ingesta  have  been  iu  contact  with  each  other.  For  tha  prodm 
iif  mjtenuig  of  ihr,  sionmch  a  c/n'tain  fuantity  of  fti^e  ttcid  u  requifiU ;  thtM 
digeatiun  of  the  stomach  cannot  under  ordinary  circumstances  be  effected  bf  I 
acid  secreted  by  the  waH  of  the  stomach  for  the  digestion  of  its  ingesta,  1 
thia  fpianlity  hears  a  direct  nlation  to  tbe  amount  of  food  to  \xi  digested-  h  »^ 
necessary,  therefore,  either  tluit  acid  should  be  introduced  from  without,  or  tint  ly 
acid  fermentation  should  he  set  up  in  the  stomach,  such  as  occurs  from  tbci 
cane  or  milk  i^ugar,  and  pBrtieularly  milk;  and  this  fermentation  may  take  | 
either  during  life  from  an  abnormal,  weakened  power  of  digestion,  or  after  < 
Softening  does  not  occur  in  an  emi)ty  stomach.  Moreover,  a  temperature,  appn 
that  of  the  skiniEieh  durini^  life,  is  a  neceasary  factor  in  the  solvent  action  of  the  i 
ferinentinL^  ioL^i'sta,  It  is  wlU  known  that  such  a  t4?mi>erature  is  maintained 
eonsideral)le  lime  in  the  cadaver;  according  to  Kassc's  experiments  it  wii 
75"  F.  in  a  room  at  57*°  after  the  lapse  of  ^fteen  hours.  The  M&hmt  ftethn  itt 
trrattfti  by  roiumon  salt,  and  e*ipecirdly  by  ^*7^,  which  has  passed  into  thesto 
iHtfslimtl  mft/^fiing  occurs  under  essentially  the  same  conditions  as  the  sofi 
of  thestmnach — that  is?,  from  contact  of  the  intestinal  wall  with  substances i»li 
have  undergone  an  acid  fernicntation,  and  which,  besides  the  acid,  contain  also^ 
gastric  pepsin  which  has  been  hurried  by  a  moriiidly  increased  peristalsis  ml 
lower  jiarts  of  the  intestine,  and  has  failed  to  he  neutralized  by  the  alkaline  \ 
turn  of  th-  intesttnes,  Th-  inti?stin3l  softening  does  not  occur,  therefore 
a  normal  diireslion  but  only  with  a  morbid  condition  of  the  alimentary  ra 
distin:rti'''li''d  from  the  softening  of  the  stomaeb,  which  may  be  found  even 
normal  digestive  function  up  to  the  time  of  death.  Stft-tning  of  the  tt^m 
w^ortfrequenihjfitttnd  in  the  bodks  {f  nursing  ehtldnn^  because  in  them  the  coi 
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the  stomach  are  more  delicate,  and  the  food  is  chiefly  composed  of  substances  such 
as  milk,  sugar,  etc.,  which,  from  the  absence  of  salt,  are  susceptible  of  an  acid 
fermentation,  and  which,  moreover,  are  usually  administered  even  up  to  the  moment 
of  death ;  and,  finally,  because  cholera  morbus,  with  its  processes  of  acid  fermen- 
tation, is  more  common  at  this  age  than  at  other  periods  of  life.  An  empty  utomcich 
u  les»  9olubU  in  acid  menstrua  than  a  stomach  engaged  in  the  process  of  digestion^ 
a  fact  which  shows  that  the  softening  is  favored  by  the  physiological  condition 
of  the  tissue  of  the  organ.  Moreover,  if  the  gastromalacia  occurred  during  life,  it 
is  surprising  that  hajmatemosis  is  never  observed,  and  that  in  the  cadaver  no  signs 
whatever  of  inflammation  are  to  be  detected  in  the  neighborhood  of  the  softened 
part 

These  propositions  of  Elsasser  have  contributed  materially  to 
the  settlement  of  the  question  in  regard  to  the  nature  of  gastro- 
malacia, and  most  recent  pathologists,  Brinton,  Forster,  Oppol- 
zer,  Virchow,  Bamberger,  and  others,  have  adopted  the  same 
view,  that  softening  of  the  stomach  is  to  be  interpreted  as  a 
cadaveric  symptom. 

The  facts  above  mentioned  are  so  convincing  that  there  can 
no  longer  be  any  question  as  to  the  genei-al  truth  of  this  view. 
Stilly  no  evidence  has  been  adduced  to  show  that  the  inception 
of  gastromalacia  during  the  last  period  of  life  is  absolutely 
impossible.  In  fact,  the  case  observed  by  C.  E.  E.  Hoffmann,  in 
which,  three  hours  after  death  from  a  violent  attack  of  cough- 
ing, ruptures  of  the  stomach  and  oesophagus  were  found  at  the 
autopsy,  speaks  very  strongly  in  favor  of  the  possibility  of  a 
vital  gastromalacia.  All  dovJbt^  hower>er^  upon  this  point  would 
be  dissipated  by  a  case  which  should  show  indisputably  that 
the  simple  softening  found  post-mortem  had  been  preceded 
during  life  by  the  occurrence  of  perforation  and  its  resultant 
symptoms. 

Such  a  case  has,  in  fact,  come  under  my  own  observation, 
and  was  diagnosticated  by  me  as  one  of  *' perforation  of  the 
stomach."  *  The  great  importance  of  the  case  will  probably  be 
a  sufficient  excuse  for  giving  the  history  in  extenso. 

^  The  case  oocnrred  in  Ziemssen^s  Clinique,  and  has  been  published  by  W.  Mayer 
(Gastromalacia  ante-mortem.  Deutsch.  Archiv  f.  klin.  Med.  Bd.  IX.  S.  105  ff.  1871), 
of  which  article  the  above  is  an  abridgment.  The  analysis  of  the  case,  as  there 
l^iren,  is  strictly  in  aocordanoe  with  the  facts,  and  is  mach  more  complete  than  my 
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A  man,  thirty-scvcn  years  of  age,  was  attacked  in  1866  with  a  chronic  gastric 
ulcer,  the  cicatricial  contraction  of  which  induced  marked  stricture  of  the  cardii. 
In  1867  he  entered  the  hospital,  much  reduced  in  nutrition,  and  unable  to  eat  solid 
food.  Cure  from  the  use  of  the  stomach  tubs  and  Carlsbad  salt  In  1868,  ^^ 
newed  attacks  of  ulceration,  with  comparatively  rapid  recovery  each  time.  In  18(W, 
good  health. 

November  9th,  after  eating  and  drinking  to  excess,  he  was  suddenly  taken  ill, 
with  symptoms  of  perforation  of  the  gastro-lntestinal  canaL  Death  six  hours  and 
a  half  after  the  perforation  was  diagnosticated. 

Autopsy:  Cicatricial  stricture  of  cardia  and  pyloinis.  At  the  fundus  of  the 
stomacli  was  a  softened  perforated  spot,  nine  ctm.  in  length.  The  peritoneal  cavitj 
was  tilled  with  air,  and  the  intestines  were  everywhere  covered  by  the  contents  of 
the  stomach.     Subcutaneous  emphysema. 

The  patient,  Johann  Hoffmann,  a  waiter,  thirty-seven  years  of  age,  came  fertile 
first  time  to  the  Erlangen  Clinique,  for  treatment,  on  3£arch  9,  1867. 

While  in  uniform  good  health  (with  the  exception  of  a  previous  attack  of 
abdominal  inflammation)  he  had  been  attacked,  the  past  autumn,  with  frequent 
vomiting,  especially  after  taking  indigestible  food — not  directly  after  every  roeil, 
but  particulariy  at  night.  Occasionally  he  vomited  blood,  and  passed  coal-black 
stools.  About  three  weeks  ago  the  very  severe  pains  disappeared  almost  entirely, 
and  were  replaced  by  a  sensation  as  if  the  food  failed  to  pass  into  the  stomich. 
Immediately  after  eating,  the  food  regurgitated,  without  any  direct  effort  at  vom- 
iting. He  had  therefore  confined  himself  almost  entirely  to  fluid  nourishment; 
but  even  this  sometimes  failed  to  be  retained,  so  that  he  had  become  very  weik 
and  much  emaciated.  It  was  ascertained,  moreover,  that  his  father  had  died  of 
an  affection  of  the  stomach,  which  had  lasted  about  a  year. 

Present  stat^,  March  9,  1867; 

A  very  emaciated  individual,  of  medium  size  ;  pallid  appearance;  relaxed  skii 
and  musculature ;  no  panniculus  adiposus ;  slight  cedema.  Very  great  muscular 
weakness,  so  that  even  the  slightest  work  is  impossible. 

Fluids  are  swallowed  without  difficulty,  but  food  of  a  more  solid  consistence 
fails  to  pass  down.  Epigastrium  not  tender  on  pressure ;  no  retraction,  nor  pro- 
tuberance, and  no  greater  resistance  than  usual.  On  examination  with  a  medium- 
sized  stomacli-tube,  the  instrument  encountered,  at  the  level  of  the  cardia,  an 
obstruction,  which  could  not  be  overcome.  A  sound,  however,  of  five  mni.  in 
diameter,  glided  quite  easily  through  the  stricture,  and  afterwards  an  instrument  of 
medium  size  succeeded  in  passing  into  the  stomacli. 

In  the  right  inguinal  region  was  a  small  hernia,  as  large  as  a  hen's  egg,  wUicfc 
had  existed  for  six  years,  and  which  was  retained  by  a  truss. 

Diagnosis.— %inci\xve  of  the  cardia,  resulting  from  cicatrization  of  a  chronic 
round  ulcer  of  the  stomach.     Annemia  from  inanition. 

By  repeated  catheterization  of  the  cardia  with  instruments  of  increasing  size,  and 
by  the  use  of  Carlsbad  salt,  improvement  was  effected ;  but  in  the  following  yetr 
fresh  ulcers  were  formed  with  the  occurrence  of  hoematemesis. 
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The  patient  was  agjiiii  put  upon  the  same  treatment,  with  Carlsbad  salt  and 

citable  nourbhment,  and  the  symptoms  again  gradually  disappeared.     After  thia 

Jflie  he  remained  in  the  hospital,  where  he  was  employed  as  an  assistant  nurae ;  hia 

igth  returaedi  and  he  tolerated  without  discomfort  all  kinds  of  food.     From 

to  time,  however^  he  was  subject  to  attacks  of  gastric  derangement,  which 

ited  in  severe  pains  in  the  epigastrium,  with  marked  flatulent  distention,  entire 

lo®  of  aj) petite,  and  general  malaise,  and  which  terminated  either  in  tlie  vomiting 

of  iUrge  quantity  of  very  acid  fluid  or  iti  di.irrhaBft. 

On  September  12,  1809,  he  was  attacked  by  a  pleuritia  on  the  left  side,  from 
be  rapidly  recovered.     The  effusion,  which  was  very  considerable,  disaj>' 
so  far  as  to  leave  only  a  sbght  dulness  over  the  posterior  and  inferior  jjart 
Of  the  chest,  on  the  left  side. 

On  November  9,  1869,  after  working  as  usual  through  the  day,  he  was  seized, 
•t  eleven  o'clock  at  night,  with  an  extreniely  severe  pain,  lieginning  in  the  liypo- 
gaitfiiim^  and  extending,  as  he  dt-scrihed  it,  over  the  whole  alKhmien. 

U  was  ascertained  from  the  statements  of  the  patient,  and  from  inr|uirics  that 
Were  made,  tliat  he  had  been  suffering  for  some  three  days  pjxst  with  distnrljancc  of 
digestion,  and  that,  the  preceding  noon,  his  abdomen  had  been  somewhat  distended 
by  flatulence ;  moreover,  that  at  about  nine  o'clock  of  the  same  evening  lie  liad 
Ctten  krgely  of  brown  bread,  washed  down  with  considerable  quantities  of  very 
•ew,  iinperfectly  fermented  beer. 

On  esami nation,  at  eleven  o*clock,  the  abdomen  waa  much  distended,  rigidly 
taae,  everywhere  resonant;  no  dulness  anywhere  over  the  dependent  parts;  pulse 
TeiT  weak  and  rapid- 

Sinapisms  and  injections  of  morphine  had  but  little  effect  in  relieving  the 
iQteiue  pain^  and  the  tympanitea  steadily  increased.  At  the  f^eeond  examination,  at 
three  o'clock  in  the  morning,  it  was  found  that  ths  dulufM  ater  the  liver  fuid  ektirelif 
iitappmre^lj  and  had  heen  rephic^d  hy  Tmrnutnce.  The  region  of  the  hernial  ai>erture 
WuBinuch  distended,  and  the  hernial  sue  in  the  scrotum  was  resonant  on  ptTCUssion* 
Aj  there  was  reason  for  appreliending  strangnlatiim  of  the  hernia,  which  was 
endenlly  lying  outside  of  the  ring,  I  tried  taxis,  and  succeeded  within  a  few 
imnitcs,  without  resorting  to  force ;  hut^  at  ih^,  very  mt^ment  of  aure^sn,  erepitaUon 
■•iwiictt?  in  tfte  shin  at  the  rmft  of  th^  penits^  and  a  futaneons  emphy»(^ma  an>8s  herf^ 
which,  notwithstanding  the  aj^pHcation  of  the  truss^  spread  within  two  hoiirs  over 
Ik  whole  abdomen  and  left  side  of  the  chest.  The  patient  was  pale  and  cyanotic  ; 
ttieseiMoriuni  but  little  disturbed  ;  the  respiratitvn  nittderately  accelerated,  but  not 
dy^pnoic;  great  feebleness  of  the  heart's  action;  pulse  scarcely  perceptible;  ei- 
*^nlties  cold ;  face  exiiressive  of  collapse ;  no  cough  ;  no  vomiting ;  only  nausea 
ittcmpta  at  vomiting. 

Tlv«  *ame  symptoms  continued,  slight  clonic  contractions  of  the  upper  eitremi- 
oolt  place,  and  at  half- past  six  o'clock  in  the  morning  llie  patient  died. 
^^itopf^,  at  half- past  nine  a.m.,  November  11,  twenty  eight  hours  after  death 
^nker) : 
Um  of  the  itomach^  with  effmion  of  the  contents  of  the  Bt&mach  into  the 
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ahdmnlnal  eatUt/.     Stiftening  of  thfi  stomaeh.      Cimtrkial  stricture  of  th«  mriii; 
ekatrices  of  tfm  pylonu  and  duodenum ^     BiHial  tnaceratian  of  the  peritoTieum  \urm  I 
qf  the  ttmall  inUHuie  and  hernial  Mae),     Vutanmu^  emphy§ema,     Ifypermjuia  tf  ik  \ 
left  kidney.     Beimtins  i*f  pl^urttis  on  the  left  aide. 

Ciidivver  of  niediuui  size,  povverfullj  built,  and  well  nourisbed  ;  akin  tense,  of  1 1 
doflky  color,  with  large,  dark  cadaveric  spots,  much  inflated  and  crepitant  m  tkl  I 
&bdotnen,  left  sida  of  the  cheat  and  n^ck,  upper  parts  of  both  thighs,  scrotam,iai  I 
penis-  musclcg  well  developed,  powerful,  brigljt  red,  and  very  ri«|id.  The  so^ 
cubmeoua  tiaaue  over  the  symphysis  was  of  a  dirly-gray  color,  and  infiltrated  ?iA  | 
seram. 

Alnlomen  :  On  opening  the  cavity  gaa  escaped  :  the  protruding  intestines  i 
covered  at  some  places  with  a  thin,  at  others  with  a  tliicker,  layer  of  dirtj  l>r 
colored  masses.  In  the  pelvis  were  aeveral  ounces  of  a  dirty  brown,  yerj  ( 
fluid. 

Tlie  sjmiU  intestine  was  considerably  distended  so  as  to  overlie  the  stomacb  mi  ] 
occupy  the  entire  anterior  abdominal  space. 

The  slomaeh  was  very  much  contracted,  pushed  far  backwards,  and  wa«  covefJ 
on  its  cardiac  half  with  a  dirty  red  pulpy  substance.     The  pyloric*,  portion  wns  doi^f  I 
adherent  to  the  right  curvature  of  the  colon.     At  theftmduA  wa«  a  iareratimt 
nine  rim.  long  with  a  d^rk  colored  pulpt/ border.     Over  the  whole  cardiac  bidf  ^  ] 
mucous  membrane  was  thickened  in  the  form   of  lilHckish  emphysematous  elerfr 
tiona,    some   of  which   were    confluent   aud  oOiers  circuiusicribed ;  while  over  tbt 
pyloric  half  the  mucous  membrane  appeared  smooth  and  pale,     Tfte  cjirdia  wi 
coutnicted  to  an  extraordinary  di-gree  j  its  lumen,  in  its   tense  condition,  mot' 
urcd  five  mm.  in  diameter,  and  was  surrounded  by  a  radiating  cicatrix  one  and* 
half  ctm.  in  lengtli.     At   (he  lower  piirt  of  the  tTntiphftgns  Wiis  a  f unnel-shat)ed  ooir 
traction  ;  the  mucous  membrane  was  immovable,  smooth,  with  a  dense  epitbelvl 
layer,  and  the  wall  thickened  for  a  length  of  fruni  il..'5  ctm.  to  6  mm.     The/jj/itffH 
was  moderateh'^  narrowed,  and  just  admitted  tliL'  little  finger;  immediately  m  frcflt 
of  tliL-  pyloric  valve  was  a  cicatrix  two  mm.  in  Ifugth,  and  occupying  a  third  pirt 
of  the  circumference,  from  whirli  radiated  several  fctriaj. 

At  the  lie^lnniu^  of  the  du'ufeiUifn  was  an  ill-delined  cicatrized  spot  on  tki 
raucous  JULUihrane  with  sliort  atriic  ;  in  tiie  rest  of  the  duodenum  the  mucoasnuSk' 
branc  wjxs  much  injected,  otherwise  normal.  The  small  intestine  was  ihrougboit 
much  distendi'il,  and  contaiuL-d  a  little  yellow  chyme ;  the  mucona  membrane  ft* 
the  most  jmrt  preseutL^d  a  dtMp  red  injection,  otherwise  it  was  normal,  cxctrpt  tbt 
in  tertuin  jilaees  the  strowa  was  very  soft  ami  macerated.  The  large  int^sttai  oif^ 
tained  a  small  rpiuntity  of  pulpy  brown  ftvees^  and  the  mucous  niemb 
somewhat  injected  in  ispots. 

Spli^rtt  of  normal  siste,  extremely  soft,  and  its  surface  discolored 
pah',  Willi  spots  of  a  dark   vitfUt   color     Liter:  right  lobe  at 
phragm  by  numerous  tliiu  filirous  bands,  and  somewhat  t 
verLieal  diamthr  ;  Us  sultsliince  of  a   uniform  rtddibli  1 
with  blood.     The  tjail  Uudder  contaiuud  t^uite  a  large  < 
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miM^ :  the  left  considerably  enlarged,  surface  smooth,  and  of  a  uniform  dark 
l^flolet  color ;  on  section  the  cortex  and  pyramids  were  extremely  congested,  and  of 
fctery  dark  violet  color.    The  right  kidney  was  much  smaller,  softer,  and  less  con- 
ited  Uian  the  left 

On  the  right  9ide  was  a  large  inguinal  hernial  sac  with  a  wide  opening,  contain- 
;  &  consider  able  quantity  of  a  dirty  gray  greasy  ichorous  fluid  ;  the  lieinial  sac 
was  softened  to  a  pulpy  consistence,  and  had  broken  down  into  an  ichorous 
P  mtter. 

Bladder  contracted,  containing  a  little  pale  gray  watery  fluid. 
Chest:   the  diaphragm  on  the  left  side  reached  to  the  fourth  rib.     The  left 
[  Im^  was  every  where  quite  firmly  adherent,  but  at  the  posterior  part  of  the  inferior 
I  lobe  there  was  an  extremely  firm  adhesion  by  means  of  a  thick  cicatrix  of  carti- 
[tiginoas  hardness.    The  right  lung  was  everywhere  free. 

The  preceding  case  is  of  great  importance  as  regards  the 
l&eory  of  softening  of  the  stomach,  for  the  reason    that    the 
ccidental  laceration  of  the  hernial  sac  in   the  effort  at  reduc- 
on,  and  the  enormous  cutaneous  emphysema  which  followed, 
istraled  ahsolvtely  that  the  perforation  of  an  air-con- 
aining  abdominal  viscus  took  place  during  life.    The  autopsy 
lihowed  an  unmistakable  softening  of  the  stomach  with  a  com- 
iJiete  destruction  of  the  wall,  in  the  form  of  ''a  laceration  nine 
|ctm.  in  length  at  the  fundus,  with  a  blackish,  pulpy,  softened 
j  border."     Furthermore^  the  intestinal  convolutions  were  found 
■centered  with  the  contents  of  t7ie    stomach  ("with  thinner  or 
Aicker  layers  of  dirty-brown  colored  masses)."     If  the  perfora- 
tion had  not  occurred   until  after  death,    the  fluid   from   the 
fitomach  would  not  have  been  so  uniformly  distributed  over  the 
flurface  of  all  the  intestinal  convolutions.     This  result  was  due 
to  the  peristaltic  movements  of  the  intestines  after  the  contents 
of  the  stomach  had  escaped  into  the  peritoneal  cavity.     The 
softening  of  the  intestinal  serosa,  and  particularly  of  the  hernial 
sac,  was  also  caused  by  the  diffusion  of  the  ingesta  over  the 
bowels  ;  though,  as  regards  the  liernial  sac,  it  is  liiglily  i)robable 
fliat  the  lesion  had  begun  during  life,  because  otherwise  it  would 
B difficult  to  explain  why  the  hernial  sac  was  instantly  torn  by 
ixis,  which  was  far  from  forcible.    Moreover,  tlie  "blackish, 
"^matous  tumefactions,"  which  were  found  over  the  entire 
lawell  as  the  '*  blackish,  pulpy"  appearance  of 
at  the  fundus,  make  it  very  probable  that 
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hemorrhages  had  taken  place  during  life  into  the  wall  of  the 
stomach. 

These  facts,  taken  in  connection  with  the  accepted  views  on  the 
physiology  of  digestion,  and  especially  with  the  results  of  Pavy's 
experiments  on  the  self -digestion  of  the  stomach,^  seem  to  war- 
rant the  following  conclusions  in  regard  to  the  genesis  of  soften- 
ing of  the  stomach  : 

Softening  of  the  stomach  never  occurs  except  when 
pepsin  and  acids  are  present  in  the  stomach  in  sufficient 
quantity. 

During  life,  and  under  normal  circumstances,  the  soft- 
ening is  prevented  by  the  abundant  circulation  of  alkaline 
blood  in  the  wall  of  the  stomach. 

After  death — when  the  circulation  is  arrested — this  pro- 
tection is  withdrawn,  and  softening  must  necessarily  occur 
if  suitable  quantities  of  pepsin  and  acids  be  present  at  the 
time  of  death  in  the  contents  of  the  stomach,  and  if  the 
body  have  not  cooled  too  rapidly.     The  more  gradually  the 
temperature  of  the  cadaver  falls  below   the  normal   tem- 
perature of  the  living  bod}^  the  greater  is  the  activity  of 
the  pepsin,  which,  as  is  well  known,  digests  most  mpidly  at 
95°  F.,  and  loses  its  power  when  the  temperature  has  sunk 
to  about  39°. 
Since  even  a  small  amount  of  pepsin  is  still  effective,  provided 
it  be  accompanied  by  a  corresponding  quantity  of  acid,  the 
presence  of  large  quantities  of  the  latter  in  the  stomach  is  a 
very  important  factor  in  the  genesis  of  gastromalacia.      All 

'  The  main  results  of  these  experiments  were :  that  parts  of  the  extremities  of  a 
living  animal  introduced  through  a  gastric  fistula  of  another  animal  are  digested; 
further,  that  the  surface  of  the  stomach  can  be  deprived  of  a  portion  of  its  epithelium 
without  the  injured  portion  being  thereby  subjected  to  self- digestion,  but  that  the 
latter  takes  place  whenever  the  current  of  blood  circulating  in  the  wall  of  the  stomach 
is  interrupted,  or  the  acidity  of  the  gastric  juice  becomes  excessive.  It  follows  almoet 
inevitably  that  it  is  the  alkalinity  of  the  blood  circulating  in  the  wall  of  the  stomach 
which  protects  the  organ  from  self -digestion,  by  neutralizing  the  acid  in  the  mucoiis 
membrane.  Thi^  immunity  of  the  mucosa  is  due  solely  to  the  extraordinary  vascularity 
of  the  wall  of  the  stomach,  while  parts  of  the  living  body  which  contain  comparatively 
less  blood — such,  for  instance,  as  the  foot  of  a  frog — contain  too  little  alkaline  blood 
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aitides  of  food,  therefore,  like  milk,  sugar,  etc.,  whiclx  i-eadiiy 
undergo  acid   fermentation,  are  particularly  apt,    when  tuken 
^nst  before  death,    to  induce  a  post-mortem  digestion  of   the 
stomach. 

The  failure  to  find  softening,  when  the  circumstances  under 
irMch  death  has  occurred  and  the  body  has  been  kept,  would 
lead  us  to  expect  the  lesion,  may  be  explained  by  ike  avtlon  of 
mrious  cau*seSj  tohieh  eitJier  present  Us  occurrence^  or  at  least 
cheek  Us  more  marked  demhpmenL  Among  these — not  to 
inention  the  exposure  of  the  body  to  a  low  temperature^ — 
BTe  the  presence  of  bile^  metallic  salts,  etc.,  and  the  accumu- 
Int'mi  of  large  qiianUlies  of  peptones  in  the  interior  uf  the 
stomai'lL  The  ingress  of  bile  into  the  stomach,  which  is  very  apt 
to  occur  in  cholera  infantum,  from  the  repeated  acts  of  vomit- 
ing, produces  a  precipitation  of  the  pepsin,  and  tlius  checks 
tlie  digestive  action  of  the  gastric  juice  on  the  wall  of  tlic  stum- 
aclL  This  result  is  favored  also  by  tlie  fitct  that,  after  death,  the 
absorption  of  the  peptones  no  longer  continues  with  the  same 
facility  as  during  life. 

SofttiiiHff  of  Ike  stoiuaeh  may  also  he  gin  before  death,  m 
fdvly  7nay  even  proceed  to  coinplete  perforation ;  stilly  such 
in^auces  are  extremely  rare  in  co7n  pari  son  with  the  cases  in 
toJ/rA  //  is  a  post-morleni  lesion.  Its  occurrence  during  h'fe  is 
undoubtedly  posisible  only  through  the  co-operation  of  several 
pr^isposing  causes,  such  as  the  excessive  formation  of  acids 
from  imperfect  digestion,  their  r<4ention  in  the  stomach,  ]jy  nar- 
n)wing  of  the  orifices,  or  otht^r  causes,  thinning  of  flu*  wall  of 
Hie  stomach  by  gaseous  distentiun,  and  delicacy  or  otlier  niorl)id 
conditions  of  the  texture  of  th«  stomach.  Daily  experience 
aJiows,  however,  that  these  favoring  conditions  are  all  insuffi- 
cient of  themselves  to  produce  a  softening  of  the  stomach,  and 
^liat  this  result  does  not  occur  until  the  inet^ssantly  renewed, 

interacting  influence  of  the  alkaline  blood  in  tlie  wall  of  the 

ich  is  withdrawn  by  an  arrest  of  the  circulation,  su(rh  as 

rom  hemorrhages,   arterial  embolism,  etc.      Naturall3% 

f-digestiou  will  be  more  intense  and  more  extensive, 

LUses  above  mentioned  combine  with  this  factor 

suit  in  qii^^stion.     For  otherwise  it  would  be 
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difficult  to  explain  why  in  the  rare  cases  of  ante-mortem  gastrp- 
malacia  the  self-digestion,  when  once  begun,  should  not  be 
limited,  as  it  is  in  the  formation  of  ulcers,  but  should  become 
diffuse  and  perhaps  induce  rapid  perforation.  Possibly,  more- 
over, a  complete  arrest  of  the  circulation  is  unnecessary  ;  it  may 
be  that  a  diminished  supply  of  alkaline  blood  in  the  wall  of  the 
stomach,  such  as  may  be  supposed  to  occur  in  collapse  or  during 
the  last  hours  of  life,  is  sufficient,  in  connection  with  the  auxili- 
ary cause  above  mentioned,  to  initiate  a  process  which,  under 
favorable  conditions,  may  complete  its  full  development  after 
death. 

The  fact  that,  in  cases  of  apparently  vital  gastromalacia,  just  as  in  those  o! 
post-mortem  origin,  it  is  the  most  dependent  paits  of  the  stomach  which  are  soft- 
ened, is  no  certain  indication  of  the  cadaveric  character  of  the  process,  because  it  is 
extremely  probable  tliat  shortly  before  death  the  contractions  of  the  stomach  become 
more  feeble.  The  vomiting  will  consequently  cease,  the  acid  chyme  accumulate  at 
the  fundus  of  the  stomach,  and  softening  take  place  at  that  point 

Another  disputed  point  which  deserves  special  mention  is  the 
reciprocal  relation  between  diseases  of  the  brain  and  softening 
of  the  stomach.  In  the  early  part  of  the  present  century  Jaeger 
expressed  the  opinion  that  gastromalacia  owes  its  origin  ulti- 
mately to  a  morbid  condition  of  the  nervous  system,  and  after 
him  others  frequently  noticed  the  occurrence  of  softening  of  the 
stomach  coincidently  with  affections  of  the  brain  (basilar  menin- 
gitis, encephalitis,  etc.). 

A  compilation  of  cases  of  gastromalacia  made  by  me  from  the  records  of  the 
Pathologico-anatomical  Institute  of  this  city  showed  that,  out  of  2,053  autopsies, 
there  were  53  in  which  marked  softening  of  the  stomach  was  expressly  mentioned. 
Of  these  53  no  less  than  18,  or  a  full  third,  were  associated  with  disease  of  the 
brain.  This  number  of  cases  is,  of  course,  too  small  to  warrant  a  positive  conclu- 
sion, but  the  proportion  is  certainly  very  striking. 

The  question,  whether  this  frequent  association  of  the  two 
lesions  in  the  dead  body  is  an  accidental  or  a  causal  one  cannot 
be  decided  with  our  present  material.  Still,  I  would  call  attention 
to  the  fact  that  Rokitansky,  with  his  abundant  experience,  enter- 
tains no  doubt  of  the  intimate  relation  between  the  two  pro- 
cesses, nor  of  the  ante-mortem  origin  of  the  softenings  of  the 
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gtmach  found  after  death  in  connection  with  brain  diseases. 
Moreover,  the  same  inference  seems  to  be  warranted  by  the 
experiments  of  SchiflP,  in  which  an  injury  to  certain  parts  of 
the  fanin  resulted  in  hemorrhagic  infiltrations  and  local  soften- 
iflg  d  the  wall  of  the  stomach. 


Hemorriuige  of  the  Stomach. 

He  most  complete  acconnt  of  the  older  literature  will  be  fonnd  in  Pl^iq^tffi 
litem.  lifted.  dig(4Et  1908,  under  the  articles  Haematemesis  und  Mclacna. 
—rtt^tJabresberichtder  Berliner  aiaritCvomJahre  1832,  Rust's  Magar.  1835. 
8.  802.— 2>«*ini,  Ueher  Morbus  niger.  Schmidt's  J.-R  22.  a  1 72.  18;i8.—  WiUigk, 
Sectiomiergebniase,  etc.  Prager  Vierteljahrschrift  1853.  Bd.  II.  S.  1  ;  18G5.  Bd. 
H'.a  18:  1856.  Bd.  IL  S.  1.  fi,^0$horne.  On  some  leading  facta,  etc.  Dublin 
Journal.  Febr.  VoL  XV.  p.  107.  1853.— /?^tr^iw^/,  Todtlichcs  Blutbreohcn, 
etc  Union.  19.  1857.  Schmidt's  J.-B.  96.  S.  61.— /•  Dihrrder  w.  FauvfK 
OesophagusTaricen  mit  Blutung.  Gaz.  heM.  V.  13.  1858.— /?/iV^tr<,  Varicose 
ttlccr  of  the  (Esophagus,  etc  Transact,  of  the  Path.  Soc.  Lond.  Vol.  VIII.  p.  1 75. 
^LUjehom.  Hygiea.  Band  19.  Schmidt's  J.  -B.  102.  S.206  — .4.  r.  Gra^f^,  2  Falle 
Ton  plotzlicher  und  incurabler  Amaurose.  Archiv  fur  Ophthalmol.  VII.  2.  S. 
148.  1860.  —  FihetiUchfr,  Fall  von  plotzl.  Amaurose,  etc.  Archiv  fiir 
Ophthalm.  VIIL  20^.—Haw{Md  Jom$,  On  hnpmatemesis,  etc  Med.  Chir. 
Transact.  XLIIL  p.  35.*]. — Biuumhr^  Ein  Fall  von  Verschliessung  der  V.  cav. 
inf.  u-  6.  w.  Deut«?he  Klinik.  1862.  No.  12  u.  \\.—Rim,  Per  fori  rendes  Magen- 
geschwur  bei  Neugeborenen.  Berliner  klin.  Wochenschr.  1865.  Nos.  15,  16.— 
Emil  Rollet,  Wiener,  medic.  Zeitschrift.  No.  90-101.  Canstatt's  Jahresl)er.  1866. 
L  a.  207. — Murehison^  A  treatise  on  the  continued  fevers  of  Great  Britain. 
1862. —  WalUr  Jone$^  Fatal  hemorrhage  in  cirrhosis  of  the  liver,  Lancet.  Febr. 
imS.— Hutchinson,  Amaurosis,  etc  Ophthalm.  Hosp.  Rep.  VI.  3.  2\S.—Spie' 
geJherg,  Zur  Melaena  neonatorum.  Jahrb.  der  Kinderheilk.  II.  1809.--/?<>f)w, 
Annales  dc  la  Societ.  de  Med.  d\\nvcrs.  Decbr.  Rcf.  Canstatt's  J.-B.  II.  218. 
1870. — Michel,,  Transfusion  mit  Erfolg  nach  einer  profusen  Magenblutung,  etc. 
Berliner  klin.  Wochenschrift.  1870.  No.  47. —  WiUon  For,  Diseases  of  the  stom- 
ach, 1873,  with  an  account  of  the  literature  of  the  subject,  p.  204. — Landau, 
Ueber  Melaena.  Habilitationsschrift.  Breslau.  1874. 

Historical  Introduction. 

The  Hippocratic  school  of  medicine,  as  is  well  known,  tauj^ht 
liat  the  human  body  contains  blood,  mucus,  yellow  and  black 
Ue  ("x®^'/^  ^avBrjv  Kat  fieXaivav,^^  Hippokratis  Lib.  de  nat.  hom. 
atore  Foesio.  p.  225).     Black-looking  masses  of  blood  in  tho 
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vomited  matters  or  in  the  stools,  the  dark  color  of  which  was 
due  to  their  long  retention  in  the  stomach,  were  therefore  regard- 
ed as  black  bile,  and  the  disease  of  which  this  was  the  symptom 
was  called  melaena  or  morbus  niger^  a  full  description  of  which 
is  given  in  the  second  book  of  Hippocrates'  ^'De  Morbis,"  p. 
486.  The  vomiting  of  black  blood  was  called  ''  wmitus  melan- 
c/ioliciis,''  and  was  referred  to  the  spleen,  because  this  organ 
was  supposed  to  secrete  a  ''succus  melancholicus  coloris  nigri- 
cantis."  And  so  when  the  autopsy'  in  cases  of  death  from 
melaena  revealed  an  alteration  in  tlie  form  and  color  (black)  of 
the  spleen,  the  dependence  of  the  black  vomiting  upon  morbid 
conditions  of  the  spleen  seemed  placed  beyond  doubt.  But 
gradually  the  conviction  began  to  gain  ground  that  this  dark 
matter  discharged  by  vomiting  or  stool  was  neither  a  secretion 
from  the  spleen  nor  bile  from  the  liver,  but  only  altered  blood. 
This  opinion,  which  is  the  one  now  accepted,  was  based  upon 
the  observation  that  the  quantity  of  black  vomited  matters  was 
too  large  to  be  regarded  as  a  secretion  of  the  liver  or  spleen,  and 
furthermore,  upon  the  discovery  in  certain  post-mortem  exami- 
nations that  while  the  liver  and  spleen  revealed  no  lesion,  the 
same  black  matter,  which  the  patient  had  vomited  during  life, 
could  be  seen,  on  the  application  of  '* gentle"  pressure  to  the 
wall  of  the  stomach,  to  directly  ''exude"  from  the  gastric  ves- 
sels. Finally,  Portal*  subjected  this  "bills  atra"  to  a  physico- 
physiological  examination,  and  was  led  by  various  considera- 
tions— above  all,  by  the  absence  of  any  bitter  taste — to  the  follow- 
ing conclusion  :  "Tlie  blac/c  matter  discharged  by  vomiting  and 
stool,  sometimes  only  by  vomiting,  less  frequently  only  by  stool, 
isvotqf  the  nature  of  hlle^  but  is  bloody  which  acquires  its  black 
color  in  the  alimentary  canal,  unquestionably  because,  being  no 
longer  in  contact  with  oxygen  gas,  it  becomes  carbonated,  etc." 
Tlius  b}''  the  beginning  of  the  present  century  the  "black 
bile"  had  disappeared  from  pathology,  and  the  morbus  niger 
liad  been  referred  to  the  category  of  gastric  and  intestinal  hem- 
orrhages. 

'  See  e,g.^  SimJion^  De  re  medic,  diss.  Edinb.  1726.  p.  154;  Hertiu$  (F.  Hoffmann), 
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PatJtologieal  Anatomy, 

In  persons  dying  from  hiematf  mesis  there  is  iisiially  foond, 
in  addition  to  general  anaemia,  a  large  quantity  of  fluid  or  coag- 
ilatHd  binod  in  the  stomach.  According  to  tlie  degree  to  which 
the  effused  blood  has  been  acted  upon  by  the  gastric  juice,  the 
color  varies  from  a  brown  to  a  black,  owing  to  tlie  conversion  of 
the  haemoglobin  by  the  gastric  acids  into  hfematin,  which,  as 
iawrell  known,  has  a  brown  appearance  in  an  acid  sohiMon. 

The  qnantlly  of  blood  fonnd  in  the  stomach  varies  consid* 
€rabl}%  from  a  few  particles  of  a  coffee- ground  appearance  to 
Jarge  coagula,  which  fill  np  the  entire  cavity,  and  restore  the 
contour  of  the  organ. 

In  ma uy  cases  the  most  careful  examination  fails  to  reveal 
tile  source  of  the  hemorrhage.  When  the  bleeding  has  been 
jrarely  capillary,  the  preceding  congestion  of  the  nincous  mem- 
brane may  have  been  ao  relieved  by  the  lieniorrhage  that  the  sur- 
face appears  as  pale  as  otlier  mucous  Tn<*rnl)rnnHs.  In  other 
cases  the  tissue  of  the  mticous  nu'tiibrane  is  found  infiltrat<^d 
irith blood,  or  covered  %vith  henuuThagic  erosions;  under  these 
cimimstances  the  quantity  of  effused  blood  found  in  thi:^  cavity 
itself  is  usually  quite  small.  Tlic  tirst  of  these  Ipsions^ — the 
hmorrhaffie  infiUraiion — consists  of  bluish  red  spots  of  larger 
or  smaller  size,  and  is  very  often  accompanied  by  the  'Mn-nior* 
rhagic  erosions."  Tlie  latter  are  comjiosed  of  snuill  ]-ound  or 
oblong  excavations  in  the  mucous  membranp,  which  itself  pre- 
sents an  unaltered  appearance,  except  that  it  is  nOax<*d,  pulpy, 
i^v  or  perhaps  pale.  The  erosions  are  scmietimes  very  few  in 
unmber ;  at  other  times  the  mucous  membrane  is  covered  with 
th*?m^  especially  in  the  pyloric  lialf  of  the  stomach.  Their 
&vorite  situation  is  on  the  top  of  the  folds  of  mucous  mem- 
oRine,  perhaps  because  the  pressure  from   tbeir  juxtnposition 

pedes  the  reflux  of  blood.     ITsuallj^  the  solution  of  r^onttnuity 

the  mucous  membrane  is  not  detected  until  the  adherent 
Wackish-brown  coagulum  has  been  removed. 

"^rding  to  Willigk's  reports,  hemorrhagic  erosions  are  found  in  not  quite  two 
of  post-mortem  examiaations  (81  times  out  of  4,547,  or  about  1,8  per 
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cent.).  Both  sexes  arc  affected  in  about  equal  proportions  (in  2,114  autopoci «( I 
males,  erosions  were  found  36  time8=1.7  per  cent.;  in  2,433  autopsies  of  feiiulci,ti  ( 
times=1.8  per  cent.). 

In  another  series  of  cases  the  hemorrhage  is  found  to  proeeeii 
from  the  erosion  of  a  large  vessel^  and  the  coagulum  adhaii|! 
to  the  mucous  membrane  can  be  traced  into  the  ruptured  Yei* 
sel.  Sometimes  tliis  vessel  lies  upon  the  site  of  a  recent  lead 
of  the  mucous  membrane,  a  gastric  ulcer,  or  a  carcinoma  ;il 
other  thnes  a  copious  hemorrhage  proceeds  from  the  raptnni 
of  a  varicose  vein,  or  of  an  aneurism  of  a  vessel  in  the  nd^ 
borhood.  Finally,  the  blood  found  in  the  stomach  after  deitk 
occasionally  comes,  not  from  the  wall  of  the  stomach  itself,  bit 
from  hemorrhage  in  the  cavities  of  the  nose  and  mouth,  in  tb 
oesophagus  or  in  the  air-passages,  the  blood  passing  into  tb 
stomach  by  swallowing. 

Etiology  and  Pathogenesis. 

The  immediate  cause  of  the  hemorrhage  is  always  a  lou4 
resisthig  power  on  the  part  of  the  wall  of  the  vessel  to  live  blooi- 
jnessitre  within  the  vessel.  The  conditions  under  which  thii 
dis])r()portion  occurs  are  of  the  most  diverse  character.  Usually 
the  two  factors — the  increase  of  the  hlood-pressure  and  tki 
aJtcration  In  the  wall  of  the  vessel — act  in  combination,  and, 
therefore,  in  our  classification  of  the  causes  of  gastric  hemorrhage 
under  tlie  one  or  th(»  other  of  these  categories,  it  is  to  be  under- 
stood, without  our  constantly  referring  to  it,  that  the  other  etio- 
logical factor  may  also  be  present. 

Until  rec(*ntly  a  solution  of  continuitj^  in  the  wall  of  tlie 
vessel  was  regardinl  as  indispensable  to  the  occurrence  of  hemcM^ 
rliag^s  but  the  nreiit  discoveries  of  Colinheim  in  regard  to  venous 
stasis  and  iiillainniatioii  liave  sliowu  tliat  this  lesion  is  no  longer 
a  ])nMV(iuisite,  at  l(*ast  not  (or  tlie  circuinscribed  parencliyniatous 
hemoirhnures  witli  wliieli  W(»  hav<^  IxH'onie  familiar  in  the  case  of 
heinorrlinu'H'  erosions,  and  wliost^  oriirin  in  a  simple  diapedesisof 
red  blood  eorjHiselt^s  must  now  b(»  aeee]^t«Hl  as  demonstrated  in 
the  majority  of  instniiees.  The  special  causes  of  gastric  hemor- 
rhagic may  be  classilied  under  tlie  following  groups. 


I  HEMORRHAGE  OF  THE  STOMACH.  99B 

1,  Direct  injuTy  to  the  gaHtric  vessels  by  means  of  wounds 

I  the  wall  of  the  stoixiach  (for  example,  by  sharp  bodies  which 
l^ve  been  swallowed),  or  by  means  of  corrosive  chemical  sub- 
lances.  Under  the  latter  bead  may  be  classt^d  even  the  normal 
kstric  juice,  w^hen  derangeraents  of  the  circulation  have  given  it 
in  opportunity  to  exert  its  corrosive  power.    Tliis  is  the  explana- 


ioiiu!  the  gastric  hemoiThages,  which  occur  in  simple  ulcer  of 
jUii^  stomach  and  in  carcinoma,  and  which,  in  the  hitter  all'ectionj 
favored  to  an  important  degree  by  tlie  formation  of  tlirombi, 
►y  local  staseSj  and  by  the  delicacy  of  the  new!}^  formed  vessels. 
2,  Disease  (^  the  wall  of  ike  oessel,  e,  r/.,  varices,  aneurisms 
large  arteries  in  the  neighborhood,  which  become  adherent  to 
lewall  of  the  stomach  and  p>erforate  it,  and  degenerative  pro- 
cesses in  the  gastric  vessels  themselves,  such  as  fatty  degenera- 
Amor  aJ hero ffia.  Probably,  also,  the  hemorrhages  whidi  occur 
II  severe  iiiflammatioii  of  the  stomach  should  1>h  regarded  as 
lependent  upon  an  alteration  in  the  walls  of  the  vessels, 
;  3,  Venous  stases  in  the  wall  of  (h^  siowach,  It-ading  to  a 
liapedesis  of  tlie  red  blood  corpuscles,  or  to  ruptures  of  the 
ftpillaries  with  extravasation  of  blood  upon  the  free  surface  of 
be  organ.  The  immediate  cause  of  these  stasias  is  an  obstruction 
b  the  j)ortal  circulation,  either  in  tlie  liver  or  rtn  this  side  of  it, 
lichas  occurs  in  pf/lephlcbitis,  in  pressure  on  tii<^  |iortal  vein  by 
^raors  near  the  transverse  fissure,  in  rirrhas/x  o/'  thr  lin  r  with 
BiiBtriction  of  the  portal  vessels  by  neoplastic  conni'Ctive  tissue, 
P  fcferi/.S' when  the  branches  of  tlie  portal  vein  itre  compn*ssed 
Inconsequence  of  biliary  obstruction,  in  the  pitjmvhl  tircr  when 
jhe  portal  vessels  in  the  liver  are  occluded  by  flakes  of  pigment. 
In  mnltllocular  hydatids  ef  the  liijer ;  finnlly.  we  may  liere  in- 
^Indealso  the  ht^^ematemesis  which  occurs  when  th(*  cessation  of  a 
ularly  recurring  hemorrhoidal  bleeding  lias  led  to  stasis  and 
!i'Based  lateml  pressure  in  the  inferior  mesentei-it!  vein,  and 
tis  indirectly  in  the  veins  of  the  stomach.  In  stenosis  of  the 
cava  inferior  beyond  the  entrance  of  the  hejuitic  veins,  and 
in  heart  and  lung  diseases,  the  cause  of  the  gastric  liemor- 
es  is  mon^  remote,  because  Itere  the  stasis  occurs  primarily 
e  hepatic  veins,  and  from  tlieni  i\Kt(*nds  secondarily  into  tlie 

es  of  tlie  portal  vein.     A  portion  of  the  ven<nis  blood  of  the 
VOL  vn.— IS 
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stomach,  however — viz,,  the  portion  in  the  area  of  distribution dI 
the  superior  gastric  vein — does  not  flow  through  this  vessel  iiiW  j 
tiie  portal  vein,  but  into  the  system  of  the  cava  tliTongh  tki| 
ferior  oesophageal  and  diaphragmatic  veins,  which  comnmu 
witli   branches  of    the  superior  gastric,    so   that   stases  ytM 
originate  at  the  lieart  may  extend  directly  to   the  wall  of  tlK 
stomach  without  taking  the  circuitous  route  of  the  hepatir  nt^t 
lation. 

In  this  clasa  of  hfematemcses  deppntling  upoa  venous  congestion  are  to  l>c 
also  same  of  the  gastric  lieiimrrhtigcis  ol>scrvcil  iu  new-born  chilJren  (mela-na 
kfrum)  during  tlie  first  few  days  of  life,  or  at  least  during  the  couree  of  iht 
month.    If  in  the  pmod  immediately  foUowing  birth  the  respiration  l»e  itnpetfi 
estahlished,  the  right  heart  ta  iU  have  difficulty  in  emptying  itself  through  the 
monary  artery,  and  thu**  stasis  in  the  gastric  vessels  and  hemorrhage  may  n»dilj 
produced  in  the  way  above  described. 

The  majority  of  cases  of  meltena  neonatorum  are»  however,  probably  do©  to 
existence  of  gastric  or  duodenal  ulcers.  At  least,  this  source  of  hiemateou 
new-born  children  has  of  late  bceu  repeatedly  demonstrated  at  autopsies. 
Buhl  and  Hecker,  Spiegelberg,  Binz,  and  Landau  found  ia  the  examinations 
by  til  em  sometimes  (hmdeiml,  at  other  times  gastric  ulcers  covered  with  coagnii 
bl<Mjd.  In  Landau's  prei)araUon  there  wai*  also  a  thr<>mbot>is  of  the  umbilictl 
When  the  expansion  of  the  Lung  takes  place  imperfectly  ia  the  now-bom  child, 
coagnla  may  readily  ciiCfipe  from  the  umbilical  vein  through  the  ductus 
Botalli  into  the  descending  aurta  and  gastric  arteries^  and  may  tlms,  according 
Landau,  lead  to  the  formation  of  gastric  ulcers  by  an  embolic  method  simiUrto 
that  in  which  the  round  ulcer  is  produced  in  adults.  Embolism  of  a  gastric flrttfT 
may  occur  in  another  way  i  a  throml»U9,  forming  originally  in  the  umbilical  fW» 
is  driven  through  the  ductus  venosvis  Arantii  iota  the  dutlus  BotaUi,  becomf^  i9>~ 
ptictL'd  there,  and  gives  rise  to  further  emboli.  Arinording  to  lAindau^  thertjm,  tk^ 
uUera  in  Ike  stomach  and  duodenum^  which  are  ifie  immtdiate  tauwof  melana,  dnpr^ 
ducftf  pant  jHirium  through  pmholi  cfymlnfj  tuth^-Y  from  a  primat^  ihrornhm  </  '^ 
umhilictd  L'ein^  or  from  a  secondart/  thromhuit  of  the  ductus  Bottilli — the  throinb<«** 
itsL'lf  biing  occasioned  by  a  feeble  actitni  of  thi'  heart,  by  a  long  delay  in  the 
lishiof  lit  of  respiration,  or  by  compressifm  of  the  umhilical  cord. 


WJipther  an  arterial  congestion  ever  exerts  sufficient  pres: 
to  ruptun*  tlu'  walls  of  thn  capillaries,  I  very  much  qiipstion; 
yet  it  i^  not  to  be  tlenied  that  a  sudden  suppression  of  tlie  me 
may  sometimes  lead  to  congestions  as  well  as  to  hemorrhage 
various  organs,  particularly  the  stomaclL 

It   is   well   known,    also,  that  in  cases  of   chronic   amei 
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fh<Ba,  regularly  recurring  iiemorrliai^es,  aucumpanied  by  moli- 
laina  mensiuni,  may  occur  in  the  stomach  as*  well  as  in  othf*r 
organs.  Stilly  the  discoveries  of  Colinlieini  in  regard  to  con- 
gestion, stasis,  etc.,  liave  shown  the  necessity  of  caution  in 
OET  interpretation  of  these  hemorrhages  from  *' collateral 
itixion."  It  becomes  necessary  to  inquire,  therefore,  whether 
such  congestive  hemorrhages  may  not  be  due  to  a  morbid  defi- 
ciency of  resisting  power  on  the  part  of  the  vessels,  and,  above 
all,  whether  in  cases  of  vicarious  menstruation  au  importiiut 
port  in  the  causation  of  the  hemorrhage  may  not  be  ])layed  by 
the  vMorosiSj  which  itself  induces  a  fatty  metamorphosis  of  the 
Trails  of  the  vessels,  and  which,  as  Virchow  ^  ha.s  recently  spe- 
cially insisted,  produces  increased  vasculai'  pressure  by  the  hy})o- 
plasia  of  the  vessels  wliich  attends  this  affection  —both  nf  wliich 
CODdidons  evidently  favor  a  rupture  nf  tlie  gastric  ve^^els. 

Tile  gastric  hemorrhages,  whicli  ^jccur  in  cases  of  hemf^rrhagio 
diutfiisis,  are  probably  also  to  be  exj^hiined  l>y  a  hyj^oplasia  of 
the  circulatory  apparatus  in  connection  with  a  relative  excess  f>f 
blood;  at  least,  the  results  of  Virehuw*:>  autopsies  are  very  favor- 
able to  such  an  hypothesis. 

4.  The  causes  of  the  gastric  liemorivliagrs  which  occur  in 
imhutus,  f/ellow  /eve/\  and  ffcitle  j/ellow  atrophfjuf  thrfivtr, 
are  at  present  unknown.  Experiments  certainly  sei'iu  tr»  slmvv 
lliat  the  extravasations  in  thes*'  cases  may  be  directly  due  to 
qualitative  alterations  of  the  blood  iTselt\  witiNait  any  secondary 
iMlnutrition  of  the  wall  of  the  vessel.     In  scorbutus,  however, 

Inotwitlistanding  nutuerous  analyses,  nn  positive  (nndence  of  such 
an  alteration  in  the  blood  lias  ever  yet  been  ol)tained.     In  yellow 
tev^r  and  malignant  jaundice,  the  ha3mLitemesis   as  wtOl  as  the 
a«ute  hemorrhagic  diathesis  may  be  favot*etl  by  the  dissolutifin 
c>f  the  red  blood  corpuscles  by  the  bile-acids  ;  but  this  by  no 
njeans  wholly  explains  the  pathogenesis  <>f  liamuLtemesis  in  tliese 
scFere  hepatic    diseases,   because,    especially   in    acutt*    ^^ellow 
rophy  of  the  liver,  tbe  enlargement  of  tli**  spleen  in  connection 
^with  the  portal    hemorrluiges   ]>oints   unniistakably  to    tin*  co- 
operation of  mechanical  conditions,  particularly  obstructioiis  in 
tie  portal  cumulation. 

»  Ueber  die  ChloroHC.  etc.     Berlin       1873. 
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To  an  altered  composition  of  the  blood  may  be  referred  al** 
the  gastric  hemorrhages  which  occur  in  chronic  diseases  of  0^ 
spleen.  It  is  probable  that  the  diminution  in  the  number  of  reo^ 
blood  corpuscles  in  these  affections,  by  inducing  a  general  mal^ 
nutrition  of  the  body,  occasions  also  a  loss  of  resisting  power  o* 
the  part  of  walls  of  the  vessels,  and  thus  favors  the  occurrence 
of  rupture.  In  the  same  way  we  may  perhaps  explain  th* 
gastric  hemorrhages  which  are  observed  during  the  course  <rff 
exhausting  diseases,  typhus,  recurrent  fevers,  etc. 

In   some  cases  the  hemorrhage  arises,  not  from  the  gastris 
vessels,  but  from  some  source  above  or  below  the  stomach,  andL 
the  blood  after   passing  into  the  stomach,  accumulates  th&tm 
until  it  finally  excites  vomiting.     Thus  hemorrhages  from  thm 
nasal  or  pharyngeal  cavities,  or  the  swallowing  of  blood  durii^p" 
birth  in  the  case  of  new-born  children,  may  give  rise  to  an  entK 
neous  diagnosis  of  gastric  hemorrhage  or  melaena  neonatorum. 
So  also  in  cases  of  bleeding  high  up  in  the  intestines,  the  bloodL 
may  regurgitate  into  the  stomach,  and  induce  haematemesis,  8S> 
not   very  unfrequently  occurs   in    duodenal    ulceration,  or  iik 
ty])hoid  fever  when  the  disease  extends  into  the  upper  parts  of 
the  intestine. 

The  blood,  whatever  its  source,  if  it  remain  for  some  time  in  j 
the  stomach,  is  altered  by  tlie  gastric  juice  in  the  manner  de-  ] 
scribed  abov(%  and  is  at  last  either  vomited  or  passes  off  in  the  \ 
stools  as  a  black,  tarry  matter. 

Wh^'U  the  hemorrhages  take  place  into  the  tissues  of  the 
wall  of  the  stomach  instead  of  upon  the  free  surface,  the  so-called 
''hemorrhagic  erosions''  are  ultimately  x^i*o<^^uced,  the  genesis 
of  wliich  is  still  involved  in  some  obscurity.  Rokitanskys 
theory  is  that  the  hemorrhages  and  erosions  are  both  occa- 
sioned by  the  solvent  action  of  an  excessively  acid  gastric 
juice,  or,  as  he  himself  explains  it:  ^'A  change,  beginning 
ill  hy])<MaMiiia,  takes  place  in  the  secretion  of  the  pepsin 
ulands,  \vli(M(*l>y  tlie  secretion  becomes  abnormally  acid,  and 
dissolves  lirst  tlie  secretory  or<j:;ans,  and  then  the  tissue  and 
vessels,  thus  induciuiT  hemorrhage/'  This  explanation  i:^^ 
lio\v(n'er,  uiisatisfaetory,  because  it  presupposes  an  undemon- 
strated  fuurlioind  d<'raiigeuient  of   tlie  glands  as  the  essential 
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causeot  the  patliologic<j-aiiatoiuical  lesion.  If  we  recall  tlie  fact 
that  (*viny  considi*rable  iiiHUratiuu  of  the  gastric  parenchyma 
with  blood  is  dependent  upon  an  obstruction  of  the  vessels,  and 
that  every  interruption  of  the  circiihitiou  occasions  a  diminution 
in  the  alkalinity  of  the  alTected  partj'  it  is  apparent  that  a  loss 
of  substance— an  ^'erosion" — will  be  tlie  natural  result  of  the 
action  of  the  gastric  juice  upon  the  part  which  lias  been  iiitih  rated 
with  bifXxL  Now,  the  wall  of  the  stomach  is  specially  liable  to 
the  mrurrcnce  of  a  hemorrhagic  inhltration.  The  very  arrange- 
ment of  tlie  capillaries,  their  interpositiou  between  single  venous 
rathdes  on  one  side,  and  double  arterial  radicles  on  the  other, 
impedes  to  a  certain  extent  the  tiow  of  the  capillary  l^lood.  The 
coDtrdction  of  the  muscles,  especially  during  digestion,  has  a 
aimilar  effect.  11  to  these  causes  we  add  also  a  continuous  pas- 
sive congestion  from  remote  causes,  such  as  diseases  of  the  liver 
(cirrhosis),  cardiac  diseases,  respiratory  diseases  with  vascular 
disturbances  (emphysema,  pneumonia,  etc.  J,  or  transient  obstruc- 
tion of  the  circulation,  as  in  the  acl  of  mitulhig.  it  is  easy  to  see 
how  a  laceration  of  the  wall  of  a  vessel  and  the  inrmation  of  a 
heriiorrhagic  intiltmtion  can  be  produced.  The  same  explanation 
will  ajiply  also  to  the  very  frequent  occurreuce  of  erosions  in 
gastritis.  As  soon  as  the  vessels  have  l>econie  seriously  altered 
by  tills  disi^ase,  a  profuse  dia]>edrsis  of  red  blood  corpuscles 
takes  place  from  the  capillar}^  membranes,  under  the  coojierat- 
itig  influence  of  the  above-mentioned  causeSj  and  stagnation  is 
produced.  But  when  a  considerable  quantity  of  blood  is  extra- 
n.^ted  into  the  coats  of  the  str^mach,  the  mn-mal  circulation  in 
die  district  of  the  hemorrhagic  iniiUrafion  is  interruiJted,  and  the 
Cfmtinuouslfj  renewed  ueutralization  of  the  gastric  juice  b}^  the 
alkaline  blood  is  thereby  prevented.  In  this  linuted  ])ortion  uf 
the  wall  of  the  stomach  then^  now  necessarih*  ensu^-s  a  -'SMlf- 
digestion,"  which  manifests  itself  in  the  form  of  a  hemorrhagh- 
erosion  on  the  inner  surface  of  tlie  stomach. 

If  Willigk's  compilation  of  cases,  in  whirh  hemorrhagic  ero- 
sions were  found  after  death  (81  out  of  4,r)47  autojisinsi  !»•  ana- 
lyztd  with  reference  to  the  rehitive  numbeJ's  at  diffen^nt  ages,  it 

*  For  the  details  on  this  point  see  tbe  chapter  on  the  Etiolog'y  of  Gastric  Ulcer, 
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will  be  found  that,  although  the  total  number  of  cases  in 
two  sexes  is  about  the  same,  women  exhibit  an  extrao] 
disposition  to  the  disease  between  forty  and  fifty  years  of  age 
Thus,  while  between  ten  and  eighty  ye?irs  the  frequency  of  flu: 
affection  for  each  decade  averages,  without  great  variational 
about  one  to  sixty — that  is,  hemorrhagic  erosions  are  found 
once  in  every  sixty  autopsies — the  proportion  suddenly  rises  ii 
the  fifth  decade  to  one  in  twenty-seven.  This  result  I  believe  It 
be  undoubtedly  due  to  the  cessation  of  the  menses  at  this  period^ 
and  to  the  resulting  congestions  in  various  parts  of  the  body. 

The  absolute  frequency  of  gastric  hemorrhage  can  be  esfr 
mated  only  approximately,  and  is  a  question  of  subordinato 
importance.  Handfield  Jones  has  observed  hsematemesis  sevens- 
two  times  in  ten  thousand  cases  of  disease.  Of  more  practical 
importance  is  a  tabulation  based  upon  the  relative  frequency  rf 
the  causes  of  gastric  hemorrhage.  Such  a  scale  is  given  by 
Bamberger,  who  has  arranged  the  diseases  which  occasion  thi« 
symptom  in  the  following  descending  order  :  simple  ulcer,  car- 
cinoma, hemorrhagic  erosion  and  mechanical  obstruction  of  the 
vessels,  poisoning,  wounds,  and  foreign  bodies,  dyscrasiae  (scor- 
butus), inflammations  of  the  mucous  membrane,  rupture  of 
large  aneurisms  (aortic,  coeliac),  and  vicarious  hemorrhages. 

The  fetnale  sex  appears  to  suffer  from  hsematemesis  more 
frequently  than  the  male.  According  to  Handfield  Jones's  com- 
pilation, the  proportion  is  seventy-four  per  cent,  females  to 
twenty-six  per  cent,  males — a  proportion  which  our  previous 
consideration  of  the  causes  of  the  disease  would  have  led  us  to 
expect. 

Haematemesis  occurs  at  every  age^  but  certain  forms  are  met 
with  only  at  certain  periods  of  life,  as,  for  instance,  the  melsena 
neonatorum,  and  the  lieniorrhages  of  tlie  gastric  mucous  mem- 
brane which  are  connected  with  menstruation,  chlorosis,  and  the 
menopause. 

The  hemorrhage  usually  takes  place  spontaneously,  but  in 
some  cases  its  occurrence  seems  to  be  due  to  certain  exciting 
causes^  which  by  themselves  are  insufficient  to  induce  hemor- 
rhage in  a  sound  gastric  mucous  membrane,  but  are  able  to 
effect  a  rupture  when  a  tendency  to  hemorrhage  already  exists 
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on  the  part  of  the  vessels.  Under  this  bead  may  be  enumerated 
mental  excitement,  strains  and  concussions  of  the  body,  over- 
distention  of  the  stomach,  etc. 


Symptmnutology, 

b  some  eases  gastric  hemorrhage  is  nnattended  by  any 
iymptoras.  Thus,  if  the  blood  extra vasafed  into  i\w  ravity  of 
the  stomach  be  small  in  amount  and  b+*  discharged,  not  by 
Tomiting  but  in  the  stools,  whieli  are  natumlly  not  often  in- 
spected by  the  patient,  the  occurrence  of  a  gastric  hemorrliage 
jnaybe  entirely  unsuspected;  and  it  is  quit*^  probable  that  in 
flevBue  gastric  catarrhs,  in  carcinoma  of  the  stoniarli,  and  in  other 
'.dbeases  attended  by  slight  gastric  hemorrhages,  such  extravasa- 
tions occur  much  more  frequently  than  is  commonly  supposed. 
Tlie  same  is  true,  also,  for  the  great  majority  of  hemorrljagic 
erosions,  which  are  ordinarily  first  discovered  accidentally  at  the 
iutopsy. 

Whe-n  recognizable  quantities  of  blood  are  discharged  by 
vomiting  or  stool,  the  nature  of  the  symptoms  will  di*pend  upon 
tk  severity  of  the  hemorrhage.  If  the  loss  of  1)1(kmI  be  nifnlrratr, 
the  previous  symptoms  of  the  diseast^  or  the  apparently  h<niltliy 
condition  of  the  patient  will  not  be  materially  ciianged  ;  if,  how- 
ever, large  quantities  of  blood  are  poured  out  Into  tlie  stcmiarli, 
Bymptoms  arise  whicli  indieatt*  unmistakably  the  serious  natui'e 
of  tlie  accident     These  symptoms  are  usually  as  follows  ; 

After  liaving  for  some  time  pnniously  suffrred  from  the 
nsnal  symptoms  of  gastric  ulcer,  cirrliosis  of  the  liver,  etc.  (see 
aliove),  the  patient  is  now  attaclied  with  a  Sf^nsation  of  pn^ssure, 
lulness,  warmth,  pulsation,  and  t?iniilar  IVplin^^t?  in  the  f^]iigas- 
trinm,  accompanied  by  nausea,  an  unpleasant  insipid  tastr,  and 
the  si^nsation  as  if  a  fluid  were  rinsing  into  the  (esoj^tiugns.  As 
the  blood  is  poured  out  into  the  cavity  of  the  stomacli,  direct 
symptoms  of  hemorrhage  occur — giddiness,  ringing  in  the  ears, 

mmering  before  the  eyes,  and  faintness.  w^hil(^  tln^  pulse  be- 
nies   frequent  and   small,  or  may   entirely   disappear.      The 

asea  now  increases,  a  violent  attack  of  vomiting  ensnes,  and 

'  blood  is  discharged  in  a  single  sudden  gush  or  intermittingly, 
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through  the  mouth  or  through  both  the  mouth  and  the  n^ 
At  the  same  tmie  there  is  ahiiost  always  some  coughiog  fn 
in-itation  of  the  hiryiix  hy  blood  wliich  has  t^ntered  the  mil\ 
during  the  act  of  vumithig.  This  hiot  should  be  borne  in 
because  wlieii  the  patient  is  afterwards  questioned  as  to  whether 
the  blood  was  vomited  or  t*ouglied  up,  he  is  very  apt  to  sii]>iMj!?e. 
from  the  coughing  which  attended  tlie  h^Bmatemesis,  titat  tlw 
blond  was  really  expectorated.  In  vevy  rare  eases  (/'interna! 
hemorrhage'')  the  blond  is  mother  vomited  nor  coughed  up, 
but  remains  in  the  stomach,  over  which  the  percussion  note 
becomes  mnit^  and  more  dull,  until,  finally,  the  blood  passi^solT 
in  the  stools;  the  syoij>tyms  in  tlie  meantime  being  those  of  i 
profuse  concealed  liemorrhage,  Nie  ])atient  liecoming  ptde  and 
cold,  collapsed,  ])ulseh^ss,  and  affected  with  tremors  or  cob- 
vulsions.  If  the  ln/morrhage  lu*  very  profuse,  immediate  d^A 
may  ensue  under  these  syuiptoiiis,  whether  tlie  blood  remains  ifl 
the  stniiuK'h  nr  he  discharged  externally. 

The  romJlet]  l/Ii)od  prt^sents  difft^rrnt  appearances,  acconlins 
to  the  duration  of  its  detention  in  ihe  stomach.     If  it  be  vomifed 
immediately,  it  has  the  usual  appeaiauce  of  arterial  or  veiiou!! 
blood.     Usually  it  is  jnirlly  Iluid,  partly  in  coagulated  masses- 
in  tlie  latter  form,  of  ciuirsr,  only  when  the  blood  has  remained 
in  the  stomach  tor  some  titiie  ln4\n'e  it  was  vomited.     Geaerallj 
its  appeamnce  is  fsiiuihir  to  Mint  of  coffee-grounds  or  chofolatfi, 
<»r  p^^rhaps  it  may  still  lH4t(/r  be  <'om pared  to  that  of  moi?itened 
soot.     This  ('h^iffjc  hi  vo/fH'  is  due  to  tin*  action  of  the  gai?rrif 
juice  upon  the  wd  iKenioglobiu  of  the  blood,  which,  under  the 
intluen<'e  of  arids,  becomes  d<H'omposed  into  globulin  and  hcnm- 
lin,  the  latter  giving  to  the  vomited  matters  its  brow^n-i-ed  color. 
This  alteration  in  color  is  consetpn^ntly  always  an   indieation 
that  the  blood  has  for  some  time  t>ei'n  in  contact  Avitli  the  gastric 
Juicr,  and  althonglj,  in  my  opinion,  ii  cannot  be  inferred  merely 
from  this  appearand^  that  the  hemorrhage  is  arrested,  still  i 
at  least  safe  to  conclude  that  no  very  profffse  fresli  bleeding 
taking  ]rlace.     The  f/umfiitr/  of  the  vomited  blood  varies  v 
sid'^rably  ;    sonietimes  it   consists   only   of  a   few   hemorrliai 
siH*cks,  while  af  other  times  several  pounds  are  vomited.     If 
vomitins:  b(*  sevpri*  and  the  stomach  be  filled  with  food  at  t 
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ijme  of  the  heniorrhagi%  portions  of  tlie  food,  bile,  niucus,  etc., 
•willk^  found  ill  iulditioji  to  th*^  blood.  SooiH^r  or  later  after  the 
attack,  genemlly  on  the  following  days,  eolickj'  pains  almost 
invariably  occur,  and  I>lood  makes  its  a]>]H'aniiice  also  in  die 
»«tools  in  the  form  of  a  black  tarry  substance. 

hi  severe  gastric  hemorrhages  the  physlval  examination 
•ahowa  the  abdomen  to  be  distended  by  tlie  blood  which  has 
^cumulated  in  the  stomach;  but  tlds  sign  disappears  as  soon 
I  as  the  biood  is  discharged  by  vomiting,  and  the  dulnrss  on  jjer- 
cassion  ill  the  epigastrium  is  again  n*placed  by  a  tympanitic 
kaonncL 

After  the  cessation  of  tin*  hemurrliagi^  if  the  loss  of  blood 
kvebeen  considerable,  the  jjatit^nt  i)resents  the  usual  syiu)*toms 
'flfaiifemia— paleness,  coolness  of  tUep(?npheral  ]>artsr»r  th*'bLKlv, 
Ik'kness  before  the  eyes,  giddiness,  fainting,  haUucinatiuns,  raid 
4ropsical  swellings.  Anotht*r  very  si]igular  symptom,  for  which 
lis  yet  no  satisfactory  explanation  has  been  given,  is  the  sudrb-n 
«c<;am_»nce  of  an  incurable  double  a/mnrro.si^'.  The  (^jihthab 
moscopic  examination  in  such  cases  reveals  only  a  whit(*  culura- 
tiuii  of  the  piipillfe  and  thinning  of  the  retinal  arteries.  The 
hypothesis,  that  the  general  ana^nia,  prod[n*rd  by  the  loss  of 
Wood,  gives  rise  to  an  anjBmic  condition  df  the  central  poition 
of  the  optic  nerves,  resulting  in  a  penmnient  alteration  in  these 
Derve  centres,  is  lacking  in  ])]ansibility  Inrause  blindness  may 
occur  after  hsematemesis  in  the  absence  of  marked  anaMuia.  and, 
tm the  other,  becausi^  the  total  blindness  still  remains  after  the 
IJTDptoras  of  h:>ss  of  blood  have  disaj)]^eared.  Eipially  unsatis- 
lacior)^  is  the  hypothesis  of  an  extravasation  into  the  central 
portions  of  the  optic  apparatus,  particulaily  the  cliiasma.  taking 
place  during  the  act  of  vomiting,  liernuse  tln^  amaurosis  has 
t^n  observed  to  occur  indeix^ndetoly  of  tlie  act  of  eniesis.  A 
striking  illustnition  is  supplied  by  Fikentscher  s  case,  in  which 
the  amaurosis  occurred  several  days  after  a  **  concealed'-  gastric 
hemorrhage,  which  was  unattend**d  by  vcnniting.  but  was  fob 
ioftvd  by  tarry  stools  and  attaeks  of  fainting.  Miu-eover,  fiian 
tlie  fact  that  the  amanrosis,  which  follows  large  bleedingsi  from 
other  organs,  disa]>j)ears  as  soon  as  the  pati<'nt  regains  his 
etrcDgth,  it  would  seem  that  between  certain  piirts  of  the  Inain 
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and  the  vessels  or  nerves  of  the  stomach  there  must  exist  a 
nexus,  which  we  cannot  at  present  explain,  but  for  the  existence 
of  which  we  have  at  least  some  evidence  in  the  experiments  of 
Schiff,  who  found  that  gastric  hemorrhages  were  produced  by 
division  of  tlie  optic  thalami,  etc. 

Alarming  as  tlie  symptoms  of  ansemia  following  a  gastric 
hemorrhage  often  are,  yet,  with  the  exception  of  the  unfortu- 
nate sequela  just  mentioned,  they  are  of  a  transitory  character. 
Indeed,  when  the  bleeding  has  been  occasioned  by  a  morbid  con- 
dition of  the  liver  and  vena  portae,  the  fundamental  disease  has 
often  been  noticed  to  be  relieved  by  the  occurrence  of  haemate- 
mesis,  as  shown,  for  instance,  by  a  diminution  of  the  ascites,  and 
in  cases  of  gastric  ulcer  by  a  disappearance  of  the  attacks  of 
cardialgia.     On  the  other  hand,  when  the  patient  has  already 
been  prostrated  by  previous  diseases,  etc.,  the  loss  of  blood  is  an 
alarming  S3^mptom,  not  only  as  regards  the  immediate  result, 
but  also  because  it  may  induce  long-continued  dyspepsia,  and 
protract  the  convalescence. 

Since  most  of  the  morbid  conditions  which  are  attended  by 
luematemesis  are  of  a  chronic  character,  recurrences  of  the 
hemorrhage  are,  as  might  be  expected,  quite  common.  There  is 
an  interesting  form  of  recurrent  ha^matemesis  which  occurs 
under  the  influence  of  malaria.  Boon  has  very  recently  observed 
a  case  of  this  kind,  in  which  the  hemorrhages  recurring  on 
alternate  days  were  permanently  arrested  by  quinine. 

As  already  mentioned,  death  may  result  in  the  attack  from 
various  causes,  such  as  tlie  erosion  of  a  large  vessel  with  uncon- 
trollable hemorrhage,  profuse  frequently-recurring  capillary 
bleedings — as  in  cirrhosis  of  the  liver — suffocation  in  consequence 
of  the  escape  of  a  large  quantity  of  blood  into  the  air-passages, 
or  an  inability  on  tlie  part  of  the  exhausted  patient  to  get  rid  of 
the  coagula  in  the  throat  which  block  up  the  entmnce  of  the 
larynx.  Death  may  also  result  from  the  long-continued  anaemia 
follovviiiii:  the  hemorrhage. 

lJla(fnv,sis. 
Although  a  correct  diagncjsis  can  readily  be  made  when  the 
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haematemesis  is  profuse,  especially  if  one  has  the  opportunity  of 
witnessing  the  attack  itself,  yet  in  some  cases  it  may  be  difficult 
to  ascertain  whether  the  blood  was  coughed  up  or  vomited,  or 
whether  it  came  from  the  stomach  or  from  the  adjacent  parts. 
Certainty  is  of  course  possible  only  when  one  can  see  the  attack 
itself,  or  at  least  the  vomited  matters,  and  is  not  obliged  to  trust 
wholly  to  the  usually  under  these  circumstances  exaggerated 
statements  of  the  patient  and  his  relatives. 

The  jirst  question  to  be  decided  at  the  bedside  in  a  case  of 
supposed  gastric  hemorrhage  is  whether  the  red  or  reddish-hlack 
fubstance  vomited  is  really  blood  or  not.  Usually  a  mere  in- 
spection will  place  the  matter  beyond  doubt,  but  sometimes, 
especially  if  there  be  reason  to  suspect  the  patient  of  deception, 
a  more  careful  investigation  is  necessary. 

As  a  rule,  a  simple  microscopical  examination  is  sufficient  to  remove  all  doubt  of 
the  presence  of  blood  in  the  vomited  matters  by  the  discovery  of  blood  corpuscles. 
Bhould  the  latter  be  entirely  absent,  or  fail  to  be  detected,  in  consequence  of  their 
conversion  into  rudimentary  fonns  from  long  retention  in  the  stomacli,  the  behavior 
of  the  red  colored  sul^stance  in  the  spectroscope  will  give  us  the  desired  information. 
Hoppe's  plan  is  to  warm  the  fluid  witli  some  dilute  nitric  acid  for  the  sake  of  remov- 
ing the  coloring  matters  which  interfere  with  the  examination,  filter,  dissolve  the 
precipitate  in  a  very  dilute  solution  of  caustic  soda,  and  then  test  in  the  spectrum. 
If  hsmatin  be  present,  an  absorption  band  makes  its  appearance  between  C  and  D» 
nearer  to  C  than  to  D.  An  absolute  confirmation  of  tlic  diagnosis  may  also  be 
obtained  by  the  hcBmin  test  with  chloride  of  sodium  and  concentrated  acetic  acid 
(for  details,  see  Kiihne,  Physiol.  Chem.  S.  205). 

After  the  actual  presence  of  blood  has  been  ascertained  by 
one  of  these  methods,  the  second,  and  much  more  difficult, 
question  remains  to  be  decided  whether  the  blood  proceeds 
from  the  stomach  or  from  some  other  source.  Occasionally 
the  hfiematemesis  is  preceded  by  hemorrhage  from  the  nosc^  or 
cavity  of  the  throat,  and  more  or  less  blood  is  swallowed,  which 
is  afterwards  vomited.  Careful  inspection  of  the  fau(M»s  and 
nasal  cavities  should  therefore  never  be  neglected ;  and  wlien 
there  is  reason  to  suspect  that  the  blood  proceeds  fi'om  vXvmwv 
tions  in  the  oesophagus,  this  part  should  be  examined  with  tln^ 
esophageal  sound.  When  the  hemorrhage  comes  from  varices 
in  the  oesophagus,  a  differential  diagnosis  from  gastric  hemor- 
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rhage  is  impossible  ;  but  fortunately  such  oesophageal  hemor- 
rhages are  extraordinarily  rare  (le  Diberder,  Fauvel).  In  the 
inajority  of  cases,  on  the  contrary,  the  alternative  lies  between 
a  pulmonary  and  a  gastric  hemorrhage,  Everj^  physician  ot 
much  experience  will  admit  that  this  is  often  a  nice  question 
to  decide— in  fact,  one  that  frequently  cannot  be  decided,  espe- 
cially when  we  have  only  the  history  of  the  case  to  guide  us, 
and  particularly,  also,  when  we  have  to  determine  whether  a 
hemorrhage,  which  occurred  several  years  before  the  present 
attack,  was  an  haemoptysis  or  an  hsematemesis.  Still  greater 
difficulty  may  arise  when  the  two  acts  occur  together  in  the  same 
case — that  is,  when  the  blood  during  an  haemoptysis  is  swallowed 
and  afterwards  vomited,  or,  on  the  other  liand,  when  some  of  the 
blood  during  an  luematemesis  passes  into  the  larynx  and  excites 
coughing  with  bloody  expectoration.  In  such  cases  the  first 
point  to  be  ascertained  is,  whether  the  attack  begins  with  an  act 
of  vomiting,  or  with  paroxysms  of  cough — a  point,  however,  in 
regard  to  which  the  patient,  taken  unawares  as  he  is  by  the 
hemorrhage,  can  of  course  seldom  give  any  accurate  information 
after  the  attack  is  over.  Fortunately,  however,  the  chief  distinc- 
tions between  the  two  varieties  of  hemorrhage  are  sufficiently 
characteristic  to  enable  us  to  decide  upon  the  source  of  the  blood, 
as  will  appear  from  the  following  points  of  contrast. 

Haemoptysis.  Hsematemesia 

1.  History  of  the  Case, 

Usually  preceded  by  a  thoracic  affec-  j      Pieceded   by  disease   of   the   stomach 
tioii  of   longer   or   shorter  duration,   an  |  or  liver,  by  poisoning,  etc.  (see  Etiology). 
injury  to  tlie  air-passages,  or  a  predispo-  j 
sition  to  phthisis,  ' 

2.  Mode  of  Attack. 

Tlie  attack  ])egins  with  constriction  in  i      The  act  of  haemateniesis  begins  with 
the    chest,    ticklini?    in    the   throat,    and  |  a  sensation  of  fulness  in  the  epigastrium. 

nausea,  and  inclination  to  vomit.  During 
the  attack  cough  may  Ihj  excited  from 
irritation  of  the  larynx  by  blood,  which 
has  flowed  into  this  cavity. 


couu^h.  Afterwards  choking,  and  vomit- 
ing of  the  swallowed  blood  may  also 
occur. 
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3,   Character  of  the  Blood  Dmhargtd. 

r  Wood  b  hright-red — at  least  dur-  I      The  blood  is  usually  darl  in  color,  but 

XLhe  first  part  of  the  attack— ^r<»^Ay  •  it  may  Ik;  bright-red  if  tliu  hemorrhage 

adiiiiKturc  with  air  in  the  bronchi,    hv.  considerable ;  it  is  dolt^d^  contains  uo 

<:jf  an  alkaline  reaction.     It  also  con-    air    bubbles,    and    under   some    circum 

broneliial     secretion,    mucua,    and  stances,  particularly    if   the  ingesta  are 

sfeimes  pus,  discharged  in  large  quantity  at  the  same 

time,  it  luis  an  ttetd  reaetiim.  It  is  often 
mixed  with  food  in  different  stages  of 
digestion. 


4.   Coneomitant  Symjflomg. 


examination  of  the  thoracic  organs, 
lonnalitif;^  in  the  percussion,  or  at  least 
^tie  auscultatory,  signs  are  discovered  ; 
rales  limited  to  a  particular  R|>ot. 
striuui  normal  <m  percussion.  More 
loB    mM'ked   cardiac   or    pulmonary 


No  moist  rides  limited  to  a  particular 
porHon  of  the  hmg.  In  canis of  consider- 
able extravasation  of  l^lood  into  tlic 
cavity  of  the  stomach,  the  organ  is  dull 
on  percusalon.  Marked  symi^toms  of  dis- 
ease of  the  stomacli,  or  liver,  etc. 


5.  Symptomi  following  the  AlUick. 


Moist  rtlles  continue  in  a  limited  por- 
a  of  the  chest.      Tiie  ^puta  still  re  mat  a 


Stools  colored   hltiek.      Spnftt  pn'hnps 
ill  first  hhxtdy^  hfft  htroiH-  dvar  ImfwdiaUli/ 


^(y/or  several  datjit.     Fev^r  quite  com-   nfU^r  the  ittlaH\     Fitmr  onltj  in  ej:aq*tlimnl 
kfHi,  due  to  the  fundamental  disease,        i  rvw^^,  and  tlu-n  occasifjued  by  the  diseitse 


which  induced  the  htematemesis. 


Be^sides  the  acid  reaction  of  tlie  dUr-liariri^d   Idoml,  wliiih, 

lowever,  occurs  only  in  certain  ciises ;  I  liold  Ihc  vHh'if  impor- 

mt  imlicfftinft  hi  faryor  of  hfpjatfh'Hiesifi  io  he  the  afiscfire  uf 

bloody  Hpuln   fU^^f'harged  with    euiftjlthaj.       For   althcHiirh    in 

eniatrfinesis  1)load  may  be  coogliiMl  ii])  darinLi:  rhr  att:h  k  its«'li\ 

[y<it,  ronsidering  tlif^  mode  of  oriirin  of  tliis  IdotKly  ex]>rctoratinn, 

"**  h  liardly  possibli*  for  the  lattt^r  to  contiiiTK^  for  several  days  ; 

le  in  lueinoptysis  tliis  is  commonly  the  cat^e,  the  blood  dis- 

earing  from  tlie  sputa  very  ^nidnally. 

^  many  caaes,  however,  the  diffrrenti'i!  diagnusis  still  nninins  didlrulL     Tlius 

lemh^T  at  Gri<'«inger  s  Clinique  a  Ciise  in  which  a  hciuorrhagc  took  place  in  the 

tence  of  the  house  physieian^  who  regarded  it  as  unquLfitionaldy  an  h.Tmoptysis, 
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whereas  after  death  the  condition  of  the  stomach  left  no  doubt  that  the  attack  had 
been  one  of  lisematemesis. 


WJtether  the  bleeding  is  of  gastric  or  of  intestinal  origin  can 
usually  be  readily  determined  if  the  blood  be  discharged  by 
vomiting^  because  it  is  only  in  extremely  rare  cases  {e.  g,,  in  duo- 
denal ulcemtion)  that  blood  regurgitates  from  the  intestine  into 
the  stomach,  and  therefore  the  chances  in  a  haematemesis  are 
overwhelmingly   in  favor  of  the   former  alternative.       When, 
however,  the  blood  is  discharged  only  by  stool  the  differential 
diagnosis  is  difficult,  and  can  be  made  only  from  the  other  symp- 
toms of  disease,  since  the  blood,  whether  coming  from  the  stomach 
or  from  the  upper  part  of  the  intestine,  is  exposed  about  an  equal 
length  of  time  in  the  digestive  canal,  and  is  always  discharged  in 
the  form  of  a  tarry  substance  mixed  with  the  faeces. 

The  gastric  origin  of  the  vomited  blood  having  once  been 
determined,  the  next  question  to  be  decided  is  as  to  the  cause  of 
the  hemorrhage.  In  the  great  majority  of  cases  this  question 
will  present  no  important  difficulties,  if  we  keep  in  mind  the 
points  laid  down  in  the  chapter  on'  Etiology,  while  the  same 
ruk^s  will  enable  us  to  determine,  also,  whether  the  hemorrhage 
proceeds  from  larg(^  vessels  or  from  capillaries.  In  cases  of 
"internal  hemorrliago"  death  usually  ensues  so  rapidly  that  we 
are  obliged  to  be  content  with  a  brief  physical  examination  and 
a  hurried  survey  of  the  possible  causes  of  the  accident. 

The  existence  of  hemorrhafjic  erosions  in  the  stomach  cannot 
be  diagnosticated  in  the  majority  of  cases  during  life,  although 
their  presence  may  always  be  expected  in  morbid  conditions 
which  are  attended  by  stases  of  the  gastric  vessels  and  by  gastrio 
catarrh.  When  under  such  circumstances  the  vomited  matters 
contain  a  scanty  amount  of  blood,  and  the  other  causes  of 
^^astric  hemorrhage,  such  as  carcinoma,  ulcer  of  the  stomach, 
direct  injuries,  etc.,  can  be  excluded,  we  may  suspect  that,  along 
with  the  hemorrhage  upon  the  free  surface,  extravasations  of 
blood  have  occurred  also  into  the  tissue  of  the  wall  of  the 
stomach.  A  certain  diagnosis  of  this  affection,  which  possesses 
rather  a  pathologico-anatomical  than  a  clinical  interest,  is  en- 
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Prognosis. 

While  in  many  cases  of  disease  of  the  stomach  the  presence 
of  blood  in  small  quantities  in  the  vomited  matters,  especially  if 
it  occur  frequently,  is  an  important  indication — as,  for  instance, 
when  carcinoma  ventriculi  is  suspected— yet  its  significance 
sliould  not  be  over-estimated.  I  have  often  noticed,  when  severe 
choking  movements  have  been  excited  by  the  introduction  of  the 
stomach  tube,  that  the  contents  of  the  stomach  which  wei'e 
waslied  out  contained  points  or  even  large  streaks  of  blood 
without  the  latter  having  any  diagnostic  or  prognostic  signi- 
ficance whatever.  They  are  met  with  even  when  the  stomach  of 
a  healthy  person  is  washed  out  for  experimental  purposes.  I 
have  seen  these  tmces  of  blood  in  the  washings  of  the  stomach 
so  frequently  that  they  have  ceased  to  alarm  me  ;  I  have  never 
seen  any  bad  results  from  them,  although,  of  course,  I  have  re- 
commended rest,  and,  when  possible,  entire  abstinence  from  food 
on  the  following  day. 

Even  larger  hemorrhages  from  the  vessels  of  tlie  stomach  are 
of  themselves  not  so  dangerous  as  one  would  suppose  from  theo- 
retical considerations  and  from  the  alaraiing  impression  which 
every  copious  "gush  of  blood"  involuntarily  makes.  A  com- 
paratively large  number  of  patients  with  haematemesis  recover 
from  the  most  hopeless  anaemic  states,  and  we  should  therefore 
not  despair  of  saving  the  patient  until  death  has  actually  taken 
place.  The  reason  why  the  progressing  weakness,  which,  under 
other  circumstances,  is  so  dangerous  a  symptom,  is  less  to  be 
feared  in  hsematemesis,  lies  in  the  fact  that  the  diminished  force 
of  the  heart's  action,  and  the  increasing  pressure  upon  the  wall 
of  the  stomach  effected  by  the  extravasated  blood,  both  favor 
coagulation  at  the  bleeding  point.  Many  hemon-hages  -  ^.  g,^ 
those  which  occur  in  cirrhosis  of  the  liver — even  exert  in  a  certain 
sense  a  favorable  influence,  by  depleting  the  distended  capillaries, 
in  this  way  not  only  temporarily  relieving  the  gastric  catarrh 
which  depends  upon  the  congestion,  but  perhaps  also  producing 
absorption  of  the  ascites.  Still  the  loss  of  blood  is,  under  all 
circumstances,  a  depressing  factor,  and  it  should  never  be  for- 
gotten that  one  of  the  chief  dangers  in  hsematemesis  arises  from 
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the  tendency  of  the  fundamental  disease  to  induced  recurrences 
of  the  attack.  Hemorrhages  produced  by  the  erosion  of  large 
vessels  are  of  course  specially  dangerous;  while  the  vicarious 
hemorrhages,  which  depend  upon  simple  capillary  congestion, 
are  usually  of  a  harmless  character. 

Treatment. 

If  we  wore  able  in  any  way  to  act  upon  the  causes  of  gastric 
hemorrhage,  we  might  at  least  diminish  the  severity  of  the 
attack.  But,  unfortunately,  it  is  only  in  very  exceptional  cases 
that  such  a  mode  of  treatment  is  possible,  as  a  glance  at  the 
etiology  of  gastric  hemorrhage  must  sufficiently  show.  Still, 
opportunities  for  prophylaxis  occasionally  arise  ;  thus  when  the 
bleeding  is  occasioned  by  poisoning,  antidotes  should  be  given  to 
prevent  further  erosions  and  denudation  of  the  blood-vessels ;  in 
the  regularly  recurring  gastric  hemorrhages,  which  take  place 
at  the  normal  menstruation,  leeches  may  be  applied  to  the  cervix 
uteri  at  the  time  when  the  attack  is  expected  to  occur  ;  while  in 
persons  who  suffer  from  attacks  of  h^ematemesis,  resulting  from 
cirrhosis  of  the  liver,  blood  may  be  withdrawn  from  time  to  time 
from  the  hemorrhoidal  veins.  So  also  the  tendency  to  hemor- 
rhage from  the  gastric  vessels  in  chlorosis  should  be  combated 
by  ferruginous  preparations,  and  in  scorbutus  by  improving  the 
hygienic  conditions  of  the  patient. 

When  hemorrhage  has  once  occurred^  the  first  indication  is 
to  avoid  everything  which  can  increase  the  force  of  the  heart's 
action,  and  thus  lieighten  the  blood  pressure  in  the  vessels  of 
the  stomach.  With  this  object  the  most  perfect  rest  in  every 
respect  is  to  be  insisted  upon  ;  the  patient  should  lie  down,  and 
should  change  his  position  as  little  as  possible  ;  the  intense 
alarm,  wliich  is  usually  manifested  by  the  patient  on  the  occur- 
rence of  the  hsematemesis,  should  be  allayed  by  a  few  reassur- 
ing words,  and  his  attendants  requested  to  maintain  absolute 
cxuiet.  The  bed-chamber  should  be  kept  cool  and  the  bed-cover- 
ing light,  in  order  not  to  increase  the  uneasiness  of  the  patient 
by  interfering  witli  the  respiration.  Secondly,  care  should  be 
taken  to  avoid  any  local  irritation  of  the  bleeding  mucous  mem- 
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»  of  the  stomach  by  hot,  highly  seasoned  food,  or  by  coarse 
.es  of  diet  which  intlict  mechanical  injury,  etc.  The  best 
is  to  withhold  food  by  the  stomacli  for  some  days,  or  even 
'eeks,nf  one  wishes  to  be  very  cautions,  and  to  nourish  the 
nt  by  the  meat-pancreas  injections,  in  order  to  av^oid  not 
all  irritation  bnt  also  all  unnecessary  contractions  of  the 
of  the  stomach,  whereby  the  recently  formed  thrombi  might 
slodged- 

he  various  causes  which  interfere  with  the  arrest  of  the 
>rrhage  being  thus  as  far  as  possible  removed,  the  question 
arises  whether  w^e  have  any  remedies  whicli  directly  control 
;erous  hemorrhage,  and,  if  so,  which  of  them  promises  to 
he  most  eflPectnah  This  question  is  all  the  more  important, 
luse,  in  our  alarm  at  the  gravity  of  the  situation,  ^ve  are  only 
apt  to  ply  the  stomach  with  one  *' styptic"  after  another 
but  having  convinced  ourselves  of  the  real  effectiveness  of 
ie  remedies, 

^nview  of  the  common  experience  that  even  the  most  severe 
orrhages  often  cease  spontaneously  w^hen  a  considerable 
«eof  anflemia  has  been  induced,  it  is  not  at  all  surprising 
in  former  times  veiieseeiion  was  recommended  as  a  remedy 
immatemesis*  But,  of  course,  the  mere  continuance  of  tlie 
)rrhage  will  of  itself  accomplish  this  result,  without  anj'' 
section,  by  diminishing  the  force  of  the  heart's  action  and 
pressure  of  the  blood ;  moreover,  it  is  scarcely  necessary  to 
;  out  how  dangerous  such  an  artificial  abstraction  of  blood 
be  in  those  cases  where  a  little  more  or  a  Httle  less  hlori<l 
makes  all  the  difference  between  a  complete^  arrest  of  th** 
:'s  action,  and  a  diminution  of  its  force  just  suflir^i^mt  t(* 
ih  the  bleeding.  Prom  this  point  of  view,  also,  the  appllca 
of  Irrilanls  to  the  skin,  not  only  those  wliich  ])roduce  a 
transient,  but  also  those  wiiicli  produc<^  a  more  eontiTiu<Hl 
tion  of  blood  in  the  skin,  e,  g,^  large  dry  (nqis,  ur<%  to  pay 
?ast,  of  doubtful  expediency  ;  less  objer-tionable  are  mustard 
ices  and  mustard  loot-baths,  followi^d,  if  necessary,  by  cold 
cresses  ;  or,  also,  the  practice  extolled  by  the  ancients,  of 
ug  the  extremities  for  the  purpose  of  preventing  the  retlux 
e  venous  blood  in  the  surface. 

VOL,  VIL^19 
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For  the  purpose  in  view^viz.j  the  reductioii  of  the  Uo 

pressure — these  measures,  which  act  either  by  abstracting  bio 
or  by  altering  its  distribution,  are  not  so  well  adapted  as  renie 
which  act  upon  the  heart  and  the  conditions  of  blooi  pivssu 
hi  a  gradual  and  direct  manner,  such  as  muscarine,  digilalift 
etc.  But,  aside  from  the  fact  that  we  have  no  right  to  exp 
ment  with  these  poisons  upon  individuals  who  hav^e  nearly  bW 
to  death,  at  all  events  not  in  the  present  condition  of  our  knoil 
edge  of  their  action,  I  have  myself  never  ventured  to 
the  favorite  remedy  for  arresting  hemorrhage— digitalis — b*-t  nn?!^ 
I  have  feared  equally  its  power  in  small  doses  to  increan' 
blood  pressure,  and  in  larger  ones  to  excite  vomiting,  Uu 
perience  with  ergottTiy  however,  as  regards  its  hemostatic  actioi 
would  lead  me  to  recommend  it,  although  I  am  aware  that  phr 
siological  experiment  has  thus  far  entirely  failed  to  explamiEj 
mode  of  action.  Still,  the  very  recent  experiments  of  Herman 
seem  to  show  that  ergotin  diminishes  the  blood  pressure,  li 
it  dissolved  in  water  one  part  to  ten,  and  inject  it  hypodermii 
in  doses  of  fifteen  drops  at  a  time,  repeating  the  injection  $r\>/u^ 
times  if  necessary. 

Srill  more  open  to  criticism  than  the  employment  of  th 
rennxlies  is  tlie  administration  of  the  siyptles  proper.  Vs\ 
surgeon  has  not  smiled  at  seeing  us  use  the  chloride  of  ironl 
lia^matemesis  in  a  dose  (usually  from  six  to  ten  drops  of  the  i 
lion  in  a  glass  of  water),  which  must  seem  to  him  ridiculous 
small  in  view  of  his  own  failuj'es  to  obtain  a  styptic  effect  «^^> 
with  the  pure  article?  Moreover,  this  dilute  solution  ii>!«'t 
passes  into  a  stomach  tilled  with  bloud  and  partly  digested  fo 
and  tlnis  fails  to  come  into  contact  with  i\ve  surface  of  rli 
mucous  membrane.  The  same  fact  should  be  borne  in  mimhalsi 
in  giving  acetate  of  lear?^  (aim In,  alu7n,  etc*,  in  order  thaf  rol 
much  may  not  be  expi'ctiHl  from  the  use  of  these  hfemostarifl 
wliiiii  liave  acijuirt^d  their  rejiutation  as  styptics,  partly  c 
rounr  of  their  directly  pn^cijiitating  the  fibrin  of  the  blooc 
partly  nn  account  of  [hAv  astringent  effect  upon  the  f 
nnicons  mi'mbnine.     Aretate  of  lead  is  given  in  doses  ot 
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tree-quarters  to  one  and  a  half  grains,  tannin  up  to  five  grains, 
bile  the  best  fonn  of  administering  alum  is  the  alum  wliey, 
^nk  by  the  tumblerful  in  gmall  quantities  at  a  time  ;  all  these 
Ijptics  unfortunately  excite  vomiting  when  given  in  large  doses. 
I  ordinarily  use  the  alum  whey,  which  is  usually  well  borne  by 
lie  patient* 

Another  haemostatic,  which  is  more  efficacious  than  any  yet 
Inentioned,  is  cold.  The  effects  of  this  agent  are  best  olitained 
reducing  the  temperature  of  the  contents  of  the  stonuicli  with 
leiise  of  ice  j^iilsy  in  connection  wnth  the  external  a]iplication 
ice  to  the  epigastrium,  although,  as  regards  the  latter  method, 
is  doubtful  whether  the  penetrating  effects  of  tlie  cold  are 
ifficient  to  be  of  practical  benefit.  According  to  the  experiments 
P.  Sclmltze/  an  ice-bladder  laid  upon  the  epigastrium  may  be 
peeted  to  reduce  the  temperature  of  the  anterior  wall  of  the 
iomach  only  by  from  2°  to  4"  F.,  and  that  of  the  posterior  wall 
less  than  i°.  Another  advantage  which  the  ice-pills  possess 
er  other  styptics,  is  that  the  former  may  be  used  even  when 
le  stomach  is  tilled  with  blood,  while  tlie  latter  quickly  lose 
ifir  effect  in  such  cases  by  their  still  further  dilution  in  the 
ids  of  the  stomach. 

The  special  treatment  of  certain  alarming  or  annojing  symp- 
s,  which  occur  during  the  course  of  gastric  hemorrliage,  still 
pqah-es  to  be  mentioned. 

\  The  attacks  of  syncope  are  to  be  treated  by  rest  in  tlie  Jajri- 

pfoZ  posture,  for  the  purpose  of  favoring  the  flow  of  blood  to 

|e  brain.  The  use  of  restoratives,  which  excite  tlie  heart  to  greater 

Hivity,  should  not  be  resorted  to  at  too  early  a  period,  because, 

I  we  have  seen,  the  feebleness  of  the  heart's  action  is  one  of  the 

Ictors  in  the  formation  of  the  life-preserving  clot.      Wlum  tlie 

rncope  is  profound  and  dangerous,  the  most  powerful  restorative 

J  ether  injected  hypodermically,  several  syringefiils  lirhiq;  usi^d 

fter  the  other.     The  distinct  odor  of  ether  in  the  bn^arli 

low  that  the  remedy  has  been  absorbed.    Ether  is  preferable 

ir  stimulants,'  because  it  can  be  introduced  into  the  body  in 


«Detit8ch&8  Afchivf^rkliti.  Medicna.  XIIL  S.  500. 

*  AlooboJ  baa  been  repeatedly  used  in  the  fiame  way  with  good  reaulta.—  Tr, 
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this  way  without  coining  in  contact  with  the  diseased  organ. 
Other  restoratives,  such  as  camphor  and  the  spirits  of  ether,  with 
the  anisated  solution  of  ammonia  (Ziilser),  may  also  be  injected 
hypodermically.  Water  of  ammonia  held  before  the  nose, 
sprinkling  the  face  with  cold  water,  etc.,  will  in  many  cases  be 
sufficient  to  revive  the  patient.  Mention  has  already  been  made 
of  the  danger  in  very  feeble  persons  from  the  impaction  of  clots 
of  blood  in  the  entrance  to  the  larynx  ;  of  course,  when  suffoca- 
tion impends  from  this  cause,  the  clots  should  be  immediately 
removed. 

The  excessive  thirst  is  best  relieved  by  swallowing  pieces  of 
ice,  which  also  diminish  the  tendency  to  vomiting.  If  the  latter 
symptom  be  very  obstinate,  sinapisms  may  be  used ;  as  for 
injections  of  morphine,  I  am  afraid  of  them,  because  physiologi- 
cal experiments  have  shown  that  the  blood  pressure  begins  to 
increase  under  their  use,  and  for  this  reason  I  would  not  recom- 
mend them,  while  the  patient  is  under  mental  and  vascular  ex- 
citement, until  more  harmless  measures  have  proved  ineffectual. 

The  after -treatment  consists  in  guarding,  as  far  as  possible, 
against  recurrences  of  the  hemorrhage.  For  some  time,  there- 
fore, after  the  attack  it  is  advisable  to  spare  the  stomach  by 
using  only  beef  tea,  or  similar  easily  digestible  articles  of  food, 
and  to  return  to  the  usual  diet  very  gradually.  The  administra- 
tion of  emetics  and  cathartics,  after  the  cessation  of  the  hemor- 
rhage, for  the  purpose  of  ridding  the  stomach  of  the  remaining 
blood,  has  become  antiquated.  The  best  protection  against  the 
recurrence  of  the  attack  is  the  treatment  of  the  fundamental 
disease  upon  which  the  ha^matemesis  depends. 

The  therapeutics  of  gastric  hemorrhage  should  not  be  dis- 
missed without  considering  the  question,  whether,  in  cases  of 
impending  death  from  this  cause,  the  introduction  of  blood  by 
transfusion  is  allowable,  or  is  in  fact  demanded.  The  number  of 
cases  in  which  this  operation  has  been  performed  under  these 
circumstances  is  too  small  to  permit  a  positive  decision  in  regard 
to  its  general  applicability.  Although  the  alarming  ansemia, 
which  ensues  after  severe  hemorrhages  from  the  gastric  vessels, ' 
seems  to  indicate  clearly  the  transfusion  of  new  blood  into  the 
body,  yet  a  more  careful  consideration  will  show  that  the  operation 
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is  unquestionably  attended  by  great  danger  to  the  patient,  aris- 
ing from  the  heightened  pressure  produced  in  the  vascular  system, 
and  the  danger  of,  in  this  way,  exciting  another  and  fatal  hem 
orrhage  by  the  dislodgement  of  the  thrombus.  That  this  danger 
from  transfusion  is  not  merely  theoretical,  but  actual,  is  shown 
by  a  case  reported  by  Kussmaul  and  Czerny,^  in  which  the 
operation,  performed  shortly  after  a  profuse  intestinal  hemor- 
rhage, and  indicated  by  the  vital  conditions,  was  followed  by 
the  discharge  of  large  quantities  of  bright  red  blood,  profound 
anaemia,  collapse,  and  death.  The  operation  should,  therefore,  at 
all  events,  be  deferred  until  the  last  moment,  and  the  blood 
should  be  injected  in  very  small  quantities  at  a  time.  Of  course, 
when  the  operation  is  proposed  for  the  relief  of  dangerous  anae 
mia  several  days  after  the  hemorrhage  has  ceased,  the  case  is  dif 
ferent.  Here  the  danger  suggested  is  entirely  subordinate,  and 
the  operation  ranks  as  the  most  effectual  remedy  against  the 
pernicious  effects  of  loss  of  blood. 


Neuroses  of  the  Stomach. 

Under  this  head — the  neuroses  of  the  stomach — are  to  be 
enumerated  all  those  morbid  conditions  in  which  the  derange- 
ments are  essentially  limited  to  the  nermus  apparatus  of  the 
stomach.  This  definition  is  no  doubt  incomplete,  but  not  more 
60  than  our  knowledge  of  normal  functions  of  tlie  gastric  nerves, 
nor  than  our  knowledge  of  the  entire  clinical  character  of  neuro- 
ses of  the  stomach.  Formerly,  when  autopsies  were  rarely  made, 
and  pathological  anatomy  was  still  undeveloped,  this  class  of  dis 
eases,  the  diagnosis  of  which  is  based  almost  exclusively  upon 
the  existence  of  subjective  symptoms,  must  naturally  have  been 
still  more  comprehensive  than  it  is  now.  Not  until  clinical  obser- 
vation could  be  corrected  in  the  light  of  post-mortem  observa- 
tions, was  it  possible  to  eliminate  from  the  class  of  neuroses 
those  cases  of  ''  cramp  of  the  stomach,"  ''  pain  in  the  stomach," 
etc.,  in  which  palpable  changes  in  the  structure  of  the  organ 
were  found  after  death,  and  in  which,  therefore,  the  functional 

'  Berns^  Beitrage  zur  TransfuMonalehre.  Freiburg.  1874.  S.  27. 
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derangement  of  the  nerves  was  to  be  regarded  simply  as  the 
expression  of  a  pathologico-anatomical  lesion,  such  as  cancer  of 
the  stomach,  gastric  ulcer,  etc.  Notwithstanding  the  most  indus- 
trious macroscopic  and  microscopic  investigations  by  anatomists, 
clinical  physicians  still  meet  with  cases  in  which  these  nervous 
sj^mptoms  occur  without  any  perceptible  alteration  in  the  tissues 
of  the  stomach.  Probably  in  these  cases,  also,  the  functional 
derangements  depend  upon  anatomical  changes,  and  quite  likely 
upon  changes  in  the  gastric  nerves.  Hitherto,  however,  only 
gross  lesions  in  the  track  of  the  gastric  nerves  have  been  discov- 
ered ;  thus,  for  example,  in  a  case  recorded  by  Joseph  Frank 
(Praec.  Vol.  II.,  pars.  II.,  2.  p.  292),  in  which  vomiting,  nausea, 
and  distress  in  the  stomach  had  continued  for  two  years,  the 
thoracic  vagus  was  found  after  death  imbedded  in  a  "  steatoma- 
tons"  tumor;  but  in  by  far  the  larger  proportion  of  neuroses 
nothing  abnormal  has  been  observed  in  the  nerve  tissue.  It  will 
be  more  correct,  therefore,  at  present,  to  give  a  rather  negative 
wording  to  our  definition  of  gastric  neuroses,  and  to  include 
under  it  those  affections  which  relate  particularly  to  the f urn- 
tional  derangements  of  the  stomachy  and  in  which  nothing  it 
to  be  founds  in  an  anatomical  respect^  which  is  opposed  to  the 
supposition  that  the  disease  is  situated  exclusively  in  the  Tier- 
votes  system. 

If  the  normal  functions  of   the  nerves  of   the  stomach,  as 
manifested  by  movements,  by  secretion,  and  under  certain  cir- 
cumstances,  by  sensibility,  be  taken  as  the  basis  for  a  classift^ 
cation  of  the  various  gastric  affections,  which  are  traceable  t<^ 
altered  nerve-function,  the  following  varieties  of  neuroses  will 
be  obtained  according  to  the  predominance  of  an  increased  or  (^^ 
a  diminished  irritability  of  the  gastric  nerves  : 

Increase  or  diminution  of  sensibility. 

Increase  or  diminution  of  contractility. 

Increase  or  diminution  in  the  amount  of  secretion. 

All  these  forms  of  neuroses  are  illustrated  in  the  pathology 
of  the  stomach  ;  at  least  we  have  evidence  that  they  occur  clini  - 
cally.  Tliey  also  undoubtedly  combine  with  each  other,  fo^ 
example,  hyperjestbesia  with  hyperkinesis,  as  is  shown  by  case^ 
in  which  the  excessive  sensitive  irritation  of  the  gastric  nerved 
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results  in  a  reflex  spasmodic  contraction  of  the  muscular  coat  of 
the  stomach,  the  gastralgia  being  accompanied  by  visible  ver- 
micular movements  in  the  epigastrium  (''cramp  of  the  stom- 
ach"). 

Our  knowledge  in  regard  to  the  conditions  and  the  mode  of 
activity  of  the  gastric  nerves  is  so  very  meagre  that  it  is  imprac- 
ticable at  present  to  give  a  clinical  picture  of  each  of  these  forms 
of  neuroses.  We  shall,  therefore,  describe  here  only  the  variety 
with  which  we  are  most  familiar  under  the  term  "gastralgia ; " 
the  other  forms  of  nervous  derangement  are  either  subordinate 
symptoms  of  a  general  neurosis,  such  as  hysteria,  or  they  enter 
so  largely  as  anomalies  of  secretion  into  the  production  of  dys- 
pepsia and  chronic  gastric  catarrh  that  they  have  already  been 
considered  at  length  in  a  previous  chapter. 


Gastralgia. 

Syn. :  Magenkrampf,  Gastrodynie,  Cardialgie,  Erethismus  vcntric,  Hyperaesthesia 

ventriculi. 

Miugrave,  De  arthritide  symptomatica.  1736. — L.  Heister,  Medicinische  chir.  u.  anat. 
Wahmehmungen.  1753.  Wahraebmung.  No.  372.  S.  614. — Odi^r,  Sammlung 
auserlesener  Abhandlungen.  XII.  826  (1786) ;  the  first  recommendation  of 
bismutli  for  gastralgia. — X.  MalUr^  De  usu  argenti  nitrici.  pra3s.  Autenrieth,  Diss. 
Inaug.  Tabingen.  1829. — Ilornung,  Affectiones  ventriculi  arthriticae.  Oesterr. 
medic.  JahrliUcher.  1836.  S.  401. —  Tr<?i7^7iw^^r,  Therapeutische  Abhandlg.  i'lber 
den  Kaffe.  Oesterr.  Jahrb.  1846.  X.  1.  Abs.  IV.^RUter,  Zur  Pathologic  der 
Cardialgie.  Heidelberger  Annalen.  1848.  Ref.  Schmidt's  Jahrb.  59.  180. — 
Mailer,  Ueber  eine  eigenthumliche  Form  von  Hyperasthesie  dea  Magens  bei 
Anamischen.  Deutsche  Klinik.  No.  32.  1851. — Put^gnat^  Ueber  perniciose 
Wechelsfieber.  Union.  80-82.  1853.  Schmidt's  Jahrb.  80.  ^ll.^Fenger,  Praktische 
Bemerkungen  uber  die  Cardialgie  und  deren  Behandlung.  Referat  aus  dem 
Daniscben.  Schmidt's  Jahrb.  97.  317. — v.  Franque,  Bericht  aus  der  Miinchcner 
Poliklinik.    Deutsche    Klinik.   1856.     S.    2^\,^ Schramm,  Ueber    Cardialgie. 

'  Bayer.  Intenigenzblatt.  29  u.  30.  \%m.^Oarrod,  The  nature  and  treatment  of 
gout,  etc  1873.— 3/JiMarf,  Traitement  des  congestions,  etc.  par  la  in<^dication 
arsenicale.  Gaz.  hebd.  1863.  pag.  179,  with  an  historical  account  of  the  use  of 
arsenia— i>rty,  W.  H.,  On  Gastrodynia.  Lancet.  1867.  Dec.  2\.^Beard  and 
BochpfiU,  The  medical  and  surgical  uses  of  electricity.  1874. — In  tliis  bibli- 
ography numerous  other  works  on  the  treatment  of  gastralgia  are  omitt(?cl,  for 
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the  reason  that  they  merely  contain  records  of  cases,  and  are  wiiliout  atij  i 
value  for  the  develop  men  t  of  the  rational  therapeusis  of  this  disease. 
those  works  are  mentioned  which  contain  the  6i^t  recommendation  of  uiui  i>( 
the  remedies  in  common  use,  or  the  Literature  in  regard  to  the  action  ood  ob*  | 
ploymcnt  of  the  same. 

Under  gastralgm  we  include  those  morbid  conditions  of  ibe 

stomach  mJiicJi  are  limlitd  essentially  to  the  sensiline  sphett 
of  the  gastric  nerves  ;  which  maii(fesl  themselves  in  an  ejtm- 
sive  reaction  of  the  same  to  certain  irritants  /  and  in  whid 
there  are  no  anatomical  reasons  for  not  referring  the  symp^ 
toms  entirely  to  disease  of  the  neroous  system. 

Some  writers  have  asserted  that  the  two  nerves  stippljlng 
the  stomach— tlie  vagus  and  the  sympathetic — give  rise  to  dif- 
ferent forms  of  neuralgia,  which  they  have  accordingly  distin- 
guislird  as  gastrodynla  nenralglca^  and  neuralgia  ccellaca.  In 
the  present  state  of  uncertainty,  however,  with  regard  to  tlw 
mode  of  action  of  the  gastric  nerves,  esi)ecially  with  regard  to  the 
conditions  of  sensation^  and  in  view  of  the  anastomotic  connec- 
tions between  the  vagus  and  the  sympathetic  in  the  stomaci 
such  a  division  o!  cardiaJgia  apjiears  to  be  both  theoreticalljf 
and  practically  untenable.  1 


Etiology, 

With  this  limitation  to  tlie  conception  of  gastralgia,  we  shall 
naturally  liavt^  to  setOv  the  causes  of  the  affections  in  two  direc- 
tif>n^,  either  in  an  ahnormol  nature  of  the  Irritathms  to  which 
the  gastric  neri^es  are  snhJrHed^  or  hi  an  altered  condition  (f 
the  nerves  thrmsclres^  whifh  therefore  react  abnor?nal?y  with 
anorftnd  drgree  if  irritafifin.     Of  the^se  two  modes  of  geai 
rlie  fonuer  is  by  far  the  uiost  iVequeut,  but  ii]  many  cases  the  ^w'> 
causes    are    doubtless    associated    with  each  other ;    thus 
ninisnal  <yv  abnormally  severe  irritation  may  excite  a  gastrr 
or  at  Ira  St  om*  of  smdi  riiflffwe^  only  because  thp  gastric  nej 
arc  more  scu.sirive  or  are  more  intensely  irritated  than  usual 
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JLl)&ormal  CharacteT  of  the  Irritaats,  which  Act  upon  the  Gastric  Nenres, 
aa  a  Gatise  of  Ga&tralgla. 

Under  this  bead  belong,  in  the  first,  plaee,  physical  or  clieniu'al 
clianges  in  the  ingesta.  Thus  cardialgia  may  be  produc^^d  by 
an  immoderate  indulgence  in  food,  by  an  excessive  accumulation 
:of  gas,  by  worms  which  have  passed  into  tlie  stomach,  by  very 
cold  or  very  hot  food,  by  sharp  bodies,  such  as  fruit  seeds,  etc., 
or  byfermentingj  acidj  or  otherwise  chemically  changed  ingesta. 
^glish  writers  maintain,  also,  that  the  abuse  of  tea  and  coffee 
lias  a  marked  tendency  to  produce  the  same  result.  In  certain 
cases,  from  an  idiosyncrasy  of  the  individual,  the  sensitive  nerves 
of  tlie  gastric  mucous  membrane  are  excessively  irritated  hy 
^particular  articles  of  food,  which  are  tolerated  without  difficulty 
by  otker  persons. 

WhUe  as  a  rule  the  irritation  of  the  sensitive  gastric  nerves  is 
peripheral— that  is  to  say,  proceeds  from  the  nnicous  membrane 
fi  the  stomach — the  irritation  may,  under  other  circumstances, 
originate  in  the  nerve  centres,  and  in  accordance  with  the  law  by 
irliidi  sensations  of  centric  origin  are  transh^rrc^l  to  th<'  p(iiith(^ry 
j of  the  nerves  may  be  felt  as  a  gastric  yjain.  In  tliis  way  cardial- 
}gia  is  reported  to  be  produced  by  the  pressure  of  turnors  upon 
the  vagus,  and  by  diseases  of  the  brain  and  sjjinal  crnd.  Well- 
marked  gasti-algia,  depending  upon  cerebral  or  sjjinal  disease, 
(excluding  those  cases  in  which  an  intercostal  neuralgia  of  spinal 
origin  localizes  itself  in  the  epigastrium),  if  it  evr^r  otM'iir,  is  at  all^ 
€Vents  extremely  i-are,  although  KrukeiiUerg  mentions  jiaiu  in 
tliestomacli  as  a  frequent  accompaniment  of  diseases  of  the  brain 
aiid  spinal  cord. 

More  frequent  are  cardialgias  resulting  from  irritations,  which, 
transmitted  from  otherviscera  along  the  track  of  the  synqiathetic, 
«^dle  associated  sensations  hi  th(^  gastric  nerves ;  6\  £/.,gtistnilgia 
indLsc^ases  of  the  intestines,  bladder,  etc.,  and  especially  in  affec- 
tions of  the  female  genital  organs.  The  conmH*tion  betw<*rn  the 
htter  affections  and  the  occurn^iice  of  gastralgia  is  shown  by 
^iidoubted  clinical  evidence,  for  instance,  by  the  strikiii'2:  case  of 
Xienifyer's,'  in  which   cardialuir    anarks   rccnnvd  p\  rry  four 

^  Lebxb.  der  spec,  Pathol  etc.  AuU.  8.  S,  5U1, 
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weeks  in  the  place  of  the  menses,  and  could  be  excited  artificially 
at  any  time  by  the  application  of  leeches  to  the  neck  of  the 
uterus.  Besides  amenorrhoea,  the  patient  was  also  suffering  from 
retroflexion  of  the  uterus  and  erosions  of  the  cervix. 


Abnormal  Conditions  of  the  Gastric  Nerves  as  a  Cause  of  Gastralgia. 

The  most  frequent  causes  of  gastralgia  are  hysteria  and  chlo- 
rosis^ two  affections,  therefore,  which  occur  almost  exclusively 
in  the  female  sex. 

The  association  between  cardialgia  and  chlorosis  is  particularly 
frequent.  While  it  cannot  be  denied  that  the  cardialgia  in  many 
of  these  cases  is  not  a  pure  neuralgia,  but  is  merely  a  symptom  of 
the  gastric  ulcer,  which  frequently  accompanies  this  affection,  it 
is  equally  certain  that  in  numerous  instances  the  cardialgia  is 
solely  dependent  upon  the  chlorosis.  In  fact,  it  seems  to  me  that 
much  harm  has  been  done  of  late  in  these  cases  by  our  too  ready 
resort  to  the  diagnosis  of  "gastric  ulcer."  I  am  convinced,  by 
my  own  experience,  that  young  girls  frequently  suffer  from  the 
milder  forms  of  gastralgia,  which  are  badly  treated,  because  we 
are  afraid  of  diagnosticating  the  case  as  one  of  simple  gastralgia. 
Upon  this  point  I  shall  give  some  evidence  hereafter.  The  ques- 
tion as  to  what  is  the  nature  of  the  causal  relation  between 
chlorosis  and  gastralgia  can  be  answered  only  hypothetically. 
In  view,  however,  of  the  well-established  fact  that  changes  in  the 
•  normal  nutrition  of  the  nerves  produce  a  disturbing  effect  upon 
the  irritability  of  the  latter,  it  is  certainly  not  surprising  that 
neuralgias  should  occur  in  an  affection  like  chlorosis,  in  which  a 
general  mal-nutrition  of  the  body  must  be  the  necessary  result 
of  the  altered  composition  of  the  blood.  During  convalescence 
from  exhausting  diseases,  during  the  course  of  tuberculosis  and 
of  various  other  affections,  in  which  the  nutrition  is  impaired, 
gasti-algia  may  also  occur  as  an  expression  of  depressed  vitality. 

The  perverse  irritability  of  the  entire  nervous  system,  which 
characterizes  hysteria^  and  which  is  usually  regarded  as  depend- 
ing upon  a  general  malnutrition  of  the  nervous  apparatus, 
evidently  extends  in  some  cases  to  the  nerves  of  the  stomach : 
in  fact,  cardialgia  is  one  of  the  most  common  symptoms  of  this 
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affectioD,  which,  moreover,  as  is  well  known,  is  frequently  associ- 
ated with  diisorclers  of  the  female  organs  of  generation. 

In  this  connection  should  be  mentioned,  also,  the  gastralgia 
wliich  occults  in  debauchees  and  onanists.  In  many  of  these 
cases  the  neuralgia  is  no  doubt  due  to  the  impairment  of  nutri- 
tion induced  by  masturbation,  but  in  others  it  results  directly 
from  the  mastui'bation  without  the  intervention  of  the  factor 
refened  to. 

I  recently  examined  a  young  man  with  well-marked  gastraljriaj  but  faUed,  on  the 
Siost  careful  inquiry,  to  discover  its  cause,  as  the  patient  was  n  hearty  workrtiiin, 
wlw  had  returned  from  tlie  campaij^^  and  was  entirely  free  from  dyspejitic  sjnip- 
tona  I  diagnosticated  the  case,  however,  as  one  af  gaatnilgia,  and  put  him  upon 
tk  pmper  treatment.  After  a  time,  however,  the  patient  confessed  to  venereal 
ttosaes  and  extremely  frequent  pollutions. 

In  such  cases  we  mnst  suppose  that  sensational  sympathies 
exist  between  the  nerves  of  the  genital  organs  and  those  of  the 
stomach  in  men  similar  to  those  which  we  have  been  compelled, 
for  clinical  reasons,  to  infer  for  the  genital  sphere  of  women. 

The  attacks  of  gastralgia  which  are  observed  in  arthrilis  may 
also  be  referred  to  mal-nutrition  of  the  nervous  system.  Miis- 
gmre,  even  as  far  back  as  1736,  gives  an  account  of  arthritic 
cardialgia  ;  Romberg  also  enumerates  arthritis  as  one  of  the 
causes  of  this  affection — in  fact,  an  attack  of  arthritis  in  his  own 
person  was  ushered  in  by  a  severe  '^neuralgia  ciieliaca.'' 

Still  another  toxic  cause  of  gastralgia  is  malaria.  In  some 
of  these  cases  the  gastralgia  seems  to  me,  from  the  descriiition, 
to  be  merely  a  symptom  of  intermittent  fever,  like  tlie  lu^aduche, 
the  oppression,  etc.,  while  in  otlier  cases  it  is  evidently  a  mat^ked 
form  of  the  malarial  paroxysm. 

In  accordance  with  the  definition  of  gnstralfria  given  above,  our 

classification  will  necessarily  have  to  include  those  castas  of  ])ain 

0  the  stomach   wdiich  follow  the  hfjallng  of  vilcers,  and  which 

'P^r  to  be  due  to  the  compression  of  a  nerve- twig  by  thecicatrix- 

'1  the  other  hand,  tlie  cardialgia  in  open  ulcers,  in  cancer,  etc., 

"ht  to  be  regarded  merely  as  a  syniptoui  of  thest:;  allectitjns, 

'  which  heads  it  has  already  Ix'en  considen^d. 

y,  it  is  not  to  be  disguised  that  in  certain  cases  of  marked 
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gastralgla  none  of  tlie  causes  previously  mentioned  adequatdj 
explain  the  origin  of  the  neuialgla. 

Gastralgia  is  a  disease  chiefly  of  adolescence  and  middle  life, 
and  while,  as  we  have  seen,  it  occurs  in  both  sexes,  women  are 
probably  more  subject  to  it  than  men.  In  many  i^egiona  it  is 
particularly  common^f or  instance  in  Sweden,  according  to  Husa 
and  Fenger,  where  it  is  said  to  be  due  to  the  excessive  use  of 
spirits  and  coffee  ;  also  in  malarial  districts,  where  it  may  occur 
as  a  masked  form  of  intermittent  fever. 

Symptomatology. 

The  severe  paroxysmal  pain,  which  is  the  characteristic  l^ 
ture  of  gastralgia,  occurs  either  suddenly  without  premonitory 
disturbance,  or  after  being  preceded  by  weight  in  the  epigastrium^ 
salivation,  nausea,  headachej  and  other  nervous  symptoms.  In 
severe  paroxysms  the  patient  is  attacked  by  a  griping,  tearing 
pain  in  the  epigastrium  with  a  sensation  of  impending  death, as 
if  '*  claws  were  clutching  the  pit  of  the  stomach,*'  as  Romb^i? 
expresses  it  in  his  brief  and  striking  account,  which  1  Lave 
adopted  as  the  basis  of  my  own  description.  This  pain  radiaw 
from  the  point  of  the  ensifortn  process  into  the  surrounding  parts 
as  far  as  the  back,  and  increases  in  severity  until  it  sometimes 
produces  faintness  and  convulsions.  At  the  same  time  the  epi- 
gastrium is  generally  altered  in  shape,  being  either  distended  into 
a  globular  form,  or  retnicted  against  the  spine ;  the  extremities 
are  cool,  the  face  sunken,  and  the  pulse  small  and  intermittent- 

The  concomitant  symptoms  are  vomiting,  sometimes  oct'Uf- 
ring  at  the  beginning,  sometimes  at  the  termination  of  the  attack, 
and  a  great  variety  of  sympatlietic  sensations  and  reflex  move- 
ments,  such  as  ciavus,  globus,  urgent  micturition^  craving  k^^ 
food,  siiiiial  irritations  (Bamijcrger),  eructations,  j^awning,  con- 
tractions  of  the  abdominal  muscles,  etc. 

Another  ]>oint  of  some  diagnostic  importance  is  the  fad 
jiressure  upon  the  epigastrium  is  nut  only  borne  without  it 
oi  the  ]>ain,  Init  is  in  fact  resorted  to  by  the  patient  1 
eiUier  by  ])ressing  the  epigastrium  against  some  soUf' 
by  bending  himself  together,  or  by  lying  on  his  st 
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patients  also  take  food  during  the  attack  for  the  purpose  of 
latisfying  the  distressing  craving  for  food.     Such  inetliods  of 

mug  the  pain  are  of  course  not  practised  by  all  patients. 

The  duration  of  the  attack  varies  considerably  ;  sometimes  it 
lasts  a  few  minutes,  sometimes  seveml  hours,  and  subsides  grad- 
ually, with  eractations,  vomiting,  tlie  copious  discharge  of  a 
clear  ttrine,  which  in  hysterical  patients  is  strikingly  pale  (urina 
spastica),  and,  finally,  with  great  exhaustion* 

As  in  other  forms  of  neuralgia,  free  intervals  alternate  with 
the  attacks  of  severe  pain-  For  this  reason  the  nutrition  of  the 
patient  is  not  materially  impaired,  provided  the  fundamental 
disease,  upon  which  the  neumlgia  depends,  is  not  itself  of  an 
exhausting  chamcter.  Besides  the  cardialgic  attacks,  sj-niptoms 
of  derangements  in  other  organs  may  also  be  present,  varying 
according  to  the  disease  which  produces  the  neuralgia,  such  as 
menstrual  disorders,  migraine,  gloVjus,  etc.,  in  hysterical  pa- 
tients, or  shortness  of  breath,  palpitation  of  the  heart  and  supra- 
orbital neuralgia  as  results  of  chlorosis,  etc.  A  typical  occur- 
rence of  the  paroxysms  with  perfectly  regular  intervals  h  noticed 
in  the  gastralgia  which  accompanies  uterine  disease,  particularly 
disorders  of  menstruation,  and  also  in  the  gastrodynia  which 
depends  upon  malarial  infection. 

From  these  severe  forms  of  gastralgia  I  wish  to  distinguish  a 
less  serious  general  hyper (Estkes la  qf  thf3  gaslric  mucous  mem- 
brane, Tvhich  is  most  apt  to  be  met  with  in  chlorotic  patients, 
especially  those  of  the  female  sex,  and  which  is  attended  hy 
anorexia,  weight  and  pains  in  the  epigastrium.  My  own  expe- 
rience with  tliis  form  of  neuralgia  has  been  insufficient  to  enable 
ise  to  give  a  distinct  portraiture  of  tlir^  alTeeriou,  niid  I  shall, 
tlierefore.  content  myself  by  refening  to  wiuit  I  Imve  already  said 
upon  this  point  in  the  chapters  on  tlH*dingnosis  of  clironic  gastric 
^t^rrh  and  ulcer  of  the  stomach,  I  am  satishi^l  that  in  doubt- 
^'il cases  a  diagnosis  of  ''gastric  catarrh''  or  *' gastric  ulcer"  is 
inade  too  frequi^ntly,  as  is  shown  by  tlie  entire  failuiv  of  dietetic 

^  medicinal  treatment  directed  against  these  alTections,  and 
ccess  of  treatment  by  electricity  and  a  more  generous  diet.* 

'■me  time  aiiice  pointed  out  the  ociuneace  of  Buch  forms  of  diseaae 
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The  course  of  the  disease  is  chronic.    An  exception  to 
rule  is  formed  by  those  cardialgic  attacks,  %vhirh  me  produe 
by  abnormal  ingesta,  e,  g\^  worms,  etc.,  and  which  usually  ai 
once  disappear  after  the  removal  of  the  malaria  pecca?is. 

Diagnosis. 

In  the  diagnosis  of  gastralgia  the  main  point  in  the  correct 
inteipretation  of  the  disease  lies  in  a  careful  exclusion  of  the 
other  affectiiins  for  which  it  may  be  mistaken.  The  pains  wliicli 
constitute  the  most  important  symptom  of  tliis  disease  play  so 
prominent  a  part  in  the  complaints  of  the  patient,  that  we  are 
not  likely  in  doubtful  cases  to  overlook  the  possibility  of  a  gas*  J 
tralgia.  On  the  contrary,  the  real  difBculty  in  many  cas^^s  is  to 
avokl  being  unduly  induenced  by  the  ijicessant  complaints  of 
cramp  and  pain  in  the  stomach,  so  that  the  detection  of  tlie  mof- 
bid  conditions  which  are  the  real  cause  of  the  epigastric  paii, 
requires  a  thorough  and  unbiassed  investigation. 

Pains  in  the  epigastrium,  originating  in  rheumatism  of  tk 
ahdominal  muscles^  are  sometimes  referred  by  patients  to  the 
stomach  ;  but  closer  examination  will  easily  show  that  these 
sensations  are  located  in  the  abdominal  wall.  On  the  other 
hand,  tlie  distinction  between  gastralgia  and  neuralgia  of  Ou 
inferior  intercostal  7ierms^  wliich  are  distributed  to  the  epigafr  \ 
trium,  is  more  difficult.  If  it  be  borne  in  mind  that  this  form  of 
neuralgia  is  especially  apt  to  occur  in  chlorotic  persons,  and 
that  these  patients  are  particularly  liable  also  to  digestive  dis- 
orders,  we  can  readily  see  how  such  a  combination  of  dyspepsia, 
with  an  intercostal  neuralgia  limited  to  the  epigastrium,  may  l^ 
mistaken  for  gastralgia..  This  error  in  diagnosis  may  be  avoided 
by  palpation  of  th»*  afTected  intercostal  spaces,  where  a  painful 
]>oint  Avill  ]\k-vv  and  tlun'e  be  discovered  \  also  by  electrization  of 
the  intercostal  nerves  in  the  back — a  procedure  which  may  de 
up  the  case  by  causing  the  epigastric  pain  to  disappear. 

So,  also,  when  painful  sensations  originating  in  certain  abd 


wbicli  lie  thought  oiij^ht  rightly  to  be  reparded  as  neuralgic,  becauae  ia  b<f^ 
cases  the  gaijtric  uif eutioo  dialiuctlj  alternated  with  other  forms  of  nearalgii 
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taal  organs—the  lirer,  pancreas,  uterus,  kidneys,  etc.^i^adiate 
Lto  the  epigastrium,  a  similar  mistake  in  diagnosis  may  be 
immitted  unletjs  the  starting-point  of  the  pain  and  the  other 
.ttendaiit  symptoms  are  carefully  observed.  The  most  frequent 
^''urce  of  error  in  such  cases  is  the  colie  resuUing  from  Inllary 
imlisL  mistake  all  the  more  pardonable  as  a  distinction 
ween  the  two  conditions  is  at  first  scarcely  possible,  when  tlie 
iinis  located  exactly  in  the  epigastriumjthe  liver  is  apparently 
flfither  painful  nor  enlarged,  the  gall-bladder  cannot  be  Celtj  and 
noiclenis  is  present.  The  differential  diagnosis  between  simple 
gastraliria  and  pains  originating  in  the  organs  nif^ntioned  some- 
times presents  special  difficulties  from  the  further  fact  that,  as 
already  remarked,  sympathetic  gastraigic  attacks  are  in  these 
cases  of  extremely  frequent  occurrence.  It  is  always  necessary, 
therefore,  even  in  clear  cases  of  gastralgia,  to  examine  also  for 
other  remote  sources  of  pain  btffore  deciding  that  the  gastralgia 
Is  the  sole  disease.  The  distinction  between  gastralgia  and  the 
gastmlgic  attacks  which  depend  upon  JiZcer  of  the  stomach  has 
already  been  considered  under  the  liead  of  the  lather  aflVction. 
In  doubtful  cases— and  these,  as  was  fully  shoAvn  in  that  article, 
are  by  no  me^ns  rare— it  is  advisable  to  treat  the  patient  as  if  he 
i^eresutfering  from  nicer  of  the  stomach,  in  accordance  with  the 
mles  there  laid  down.  If  the  pain  be  not  materially  mitigated 
lb}*  this  treatment,  but  yield  to  the  use  of  the  constant  current,  a 
tolerably  certain  ditignosit:  may  thus  be  made  exjurfudthns  et 
iu^njiidanlflms,  and  the  fnrtlier  treatment  be  modifi<-d  accord- 
ingly.  At  all  events,  this  mode  of  proceeding;  can  do  no  harm, 
and  niay  perhaps  spare  us  the  great  regret  of  ^^<M'irig  tln^  sui>i>nst'd 
gastralgia  suddenly  revealed  as  a  gastric  ulcrr  l>y  tln^  o('cnrrence 
of  a  fatal  hajmatemesis. 

I  Cancer  of  the  sfomach  and  eJironic  fjaslrSc  cntarrlt  with  ear- 
\  iklgtc  attacJiS,  are  less  likply  to  be  mistaken  for  simple  gastral- 
Igia.  The  occurrence  of  the  former  disease  in  old  p<^rs(jns,  the 
coincident  cachexia,  and  the  chamcterititic  vf>ini[i^d  matters 
iRenerally  point  unmistakably  to  cancer,  even  whi^n  no  tninor 
be  felt*  Gastric  catarrh  may  also  be  usually  distingnishrd 
more  or  less  uniform  continuance  of  the  paivK*^,  wliicOi  are 
very  moderate  in  severity,  by  the  dyspepbia  winch  is 
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directly  connected  with  taking  food,  and  by  the  absence  of  all 
typical  symptoms  during  the  course  of  the  disease. 

Although  in  the  great  majority  of  cases  it  will  be  possible, 
with  these  diagnostic  aids,  to  recognize  a  gastralgia  with  cer- 
tainty, yet  in  other  instances  the  existence  of  a  pure  gastralgia 
will  still  remain  doubtful — a  result,  however,  which  is  the  less 
objectionable,  either  for  the  physician  or  the  patient,  because  it 
will  lead  the  former  to  further  careful  examination,  and  the 
latter  to  caution  in  diet. 

But  even  after  the  diagnosis  of  gastralgia  has  been  placed 
beyond  all  doubt,  we  ought  not  to  stop  here  in  our  inquiry  into 
the  nature  of  the  disease,  because  it  should  never  be  forgotten 
that  the  neuralgia  of  the  gastric  nerves  is  always,  in  fact,  merely 
the  expression  of  another  affection,  the  exploration  of  which  is 
a  still  more  important  task  for  the  physician  than  the  recogni- 
tion of  the  gastralgia  itself.  For  no  permanent  benefit  can  be 
expected  from  treatment  until  the  disease  is  attacked  radically, 
and  until  the  occasion  for  the  occurrence  of  new  attacks  is  with- 
drawn by  the  cure  of  the  fundamental  disease. 

Prognosis. 

Notwithstanding  the  serious  aspect  which  gastralgia  some- 
times assumes,  the  prognosis,  quoad  vitam^  is  favorable,  since  the 
paroxysm  is  never  fatal,  provided  the  gastralgia  is  unconnected 
with  structural  changes  in  the  stomach/  On  the  other  hand, 
the  prospect  of  a  speedy,  complete,  and  permanent  cure  is  not 
very  favorable,  and  will,  of  course,  depend  entirely  upon  the 
cause  which  excites  the  attacks.  Thus,  when  the  gastralgia  is 
produced  by  unusual  articles  of  food  which  can  be  immediately 
removed  from  the  stomach,  there  is  more  hope  of  a  rapid  and 
permanent  cure  than  when  the  disease  depends  upon  anaemia  or 

'  Heister's  case,  which  is  often  cited  on  this  point,  of  a  woman,  thirty-three  jearsof 
age,  who  died  in  l??."},  with  gastric  pains  of  three  days'  duration,  and  convulsions,  cannot 
b3  adduced  as  evidence  of  the  possibility  of  a  simple  gastralgia  terminating  fatally,  for 
the  reason  that  in  this  case  poisoning  could  not  be  excluded,  and.  also,  because  "at 
the  cardia,  where  worms  were  lodged,  the  stomach  was  bloody,  and  looked  as  if  it  were 
eroded  and  gangrenous," 
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hysteria.  Still,  even  in  the  latter  affection,  the  prognosis  is  not 
very  unfavorable  if  the  hysteria  be  found  to  depend  upon  causes 
which  are  within  the  reach  of  treatment.  Moreover,  hysterical, 
cardialgia  often  disappears  with  the  advance  of  life. 

The  comparative  prognosis  in  the  different  forms  of  gastral- 
gia  may  be  represented  by  the  following  series,  beginning  with 
the  most  curable :  gastralgia  induced  by  the  retention  of  unusual 
articles  of  food  in  the  stomach,  then  the  forms  produced  by 
malaria,  chlorosis,  uterine  disease,  arthritis,  onanism,  hysteria, 
cicatrices  in  the  stomach,  and,  finally,  the  gastralgia  produced 
by  cachectic  conditions  resulting  from  malignant,  wasting  dis- 
eases (tuberculosis,  etc.).  The  prognosis  is  bad,  also,  when  no 
cause  can  be  discovered  after  the  most  careful  examination,  be- 
cause such  cases  afford  no  indications  for  treatment. 

Treatment 

In  this  affection,  in  which  we  have  an  unusually  sure  etio- 
logical basis  for  treatment,  the  carrying  out  of  the  causal  indi- 
cation is  the  most  important  task  for  the  physician.  Fortu- 
nately, in  many  cases  we  are  able  to  meet  this  indication,  and  tlie 
treatment  of  the  gastralgia  will  therefore  frequently  coincide  with 
the  treatment  of  the  fundamental  diseases  which  have  given  rise  to 
it.  A  detailed  consideration  of  the  latter  would  be  inappropriate 
here,  and  I  shall,  therefore,  merely  refer  to  certain  leading 
points. 

When  the  gastralgia  is  occasioned  by  the  presence  of  ahnor- 
Vidl  ingesta  in  the  stomachy  their  removal  is  obvious!}^  an  indis- 
pensable part  of  the  treatment.  Unless  special  contra-indica- 
cations  are  present  (as,  for  instance,  when  sharp  bodies  of 
considerable  size  have  been  swallowed,  wiiose  removal  would  be 
attended  by  great  difficulties),  this  may  be  best  affected  by  the 
use  of  the  stomach-pump,  or  by  emetics,  the  most  suitable  of 
which  is  apomorphia  (in  doses  of  from  a  thirteenth  to  a  sixth 
of  a  grain),  because  it  can  be  used  hypodermically  without  pro- 
ducing any  injurious  effect  upon  the  gastric  mucous  membrane. 
If  the  washing  out  of  the  stomach,  or  the  administration  of  an 
emetic,  be  unsuccessful,  the  attempt  must  be  made  to  get  rid  of 
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the  noxious  ingesta  by  the  bowels.  If  necessary,  the  cathartic 
may  be  preceded  by  the  administration  of  demulcents  for  the 
purpose  of  diminishing  the  irritating  action  of  the  ingesta  upon 
the  mucous  membrane  of  the  digestive  tract. 

The  gastralgias  whicli  arise  from  sympathy  with  other  diseased 
organs  will  most  probably  cease  when  we  have  succeeded  in 
removing  the  original  derangements,  as  is  clearly  shown  by  cases 
in  which  relief  to  a  gastric  neuralgia  has  been  observed  to  follow 
the  successful  treatment  of  uterine  disease.  Thus,  in  Rom- 
berg's' case  of  a  woman  who  was  suffering  from  erosions  on  the 
OS  uteri,  with  anteversion  of  the  uterus,  and  at  the  same  time 
from  cardialgic  attacks,  occurring  chiefly  at  the  periods  of  men- 
struation, these  attacks,  after  having  resisted  every  narcotic, 
disappeared  entirely  when  the  uterine  disease  was  subjected  to 
local  treatment. 

Since  chlorosis  or  anaemia  is  so  frequent  a  cause  of  gastralgia, 
it  will  often  be  found  necessary  to  administer  preparations  of 
iron.  The  particular  preparation  which  is  to  be  used  under 
such  circumstances  is  not  a  matter  of  indifference,  because  the 
feeble  stomach  is  more  intolerant  of  some  preparations  than  of 
others.  I  usually  employ  the  lactate  of  iron  in  the  form  of 
powder,  tliree  grains  at  a  dose,  or  reduced  iron  in  three-grain 
doses,  with  equal  parts  of  some  aromatic  powder  or  of  extract 
of  cinchona. 

The  imperfect  digestion  in  chlorotic  patients  may  also  be 
benefited  by  the  use  of  hydrochloric  acid,  eight  drops  to  a  wine- 
glassful  of  water  two  hours  after  eating. 

In  the  case  of  onanists  and  similar  patients,  cold  frictions  of 
the  whole  body  are  advisable,  or  the  patient  may  be  taken  away 
from  his  friends  and  his  customary  habits  of  life,  and  sent  to  the 
coast  for  sea-bathing,  or  to  some  elevated  region,  or,  still  better, 
to  the  ferruginous  springs  of  St.  Moritz,  which,  in  my  opinion,  are 
admirabl}^  adapted  to  such  invalids. 

In  hysterical  gastralgias,  the  benefit  to  be  derived  from  medi- 
cine is,  as  we  all  know,  ver}^  precarious,  so  Jong  as  no  cause, 
accessible   to   treatment,    can   be  discovered  for    the    hysteria. 
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I  the  latter  case,  however,  the  attempt  may  be  made  to 
the  hysteria  by  the  use  of  bromide  of  potassium,  valerian, 
her  antispasmodics,  by  sea-bathing  for  the  stronger 
3,  and  by  the  judicious  employment  of  hydropathy, 
»asures  which  need  not  be  considered  in  detail  here. 
;ralgias,  which  depend  upon  a  malarial  affection^  require 
d  use  of  quinine  or  arsenic ;  the  latter  is  said  to  prove 
»iis  in  many  chronic  cases  when  quinine  has  failed. 
511  the  gastric  pains  are  the  result  of  arthritis,  the  usual 
nt  for  gout  is  indicated,  and  particularly  the  use  of  large 
es  of  warm  water.  Moreover,  since  experience  has 
that  the  gout  in  the  extremities  disappears  on  the  super- 
of  gastralgia,  and,  on  the  other  hand,  that  the  pains  in 
remities  return  on  its  cessation,  Garrod's  recommenda- 

attempt,  by  warmth  and  counter-irritants,  to  excite 
3n  to  the  joints,  is  certainly  worthy  of  consideration  ; 
the  more  because  the  hot  foot-baths,  mustard  poultices, 

so  perfectly  harmless  that  they  can  be  used  with  the 
freedom.  At  the  same  time  Garrod  uses  stimulants, 
.  ether,  ammonia,  etc.,  when  there  is  no  co-existing 
ation  of  the  stomach. 

attack  itself  may  be  treated  by  warm  baths,  mustard 
s  over  the  epigastrium,  in  severe  cases  by  inlialations  of 
►rm,  and  especially  by  the  hypodermic  injection  of  the 
'  of  morphia.  For  a  century  past  sicbnitrate  of  bismuth 
n  highly  commended,  and  has  even  been  regarded  as  a 
ciiic  for  gastralgia,  like  quinine  for  malaria.  Others,  as 
,  have  obtained  very  striking  results  from  arsenic,  and 
►ne  so  far  as  to  ascribe  the  effect  of  the  l)isnmth  to  its 
nation  with  this  metal.  In  certain  cases  bem^fit  has 
fived  from  nux  vomica,  nitrate  of  silver,  acetate  of  lead, 
tc.  I  have  had  no  experience  with  any  of  the  last-men- 
remedies,  and,  therefore,  refrain  from  expressing  any 
in  regard  to  them.  Still,  I  believe  that  these  drugs 
not  be  resorted  to  until  after  a  thorougli  trial  of  elec- 
the  one  remedy  for  neuralgia  wliich  nowada^'s  casts  all 

'  Garrod.  2.  edit.  p.  492,  sq. 
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Others  into  the  background.     I  have  seen  very  good  results  frorra 
the  use  of  the  constant  current — from  ten  to  fifty  elements,  ac^  - 
cording  to  the  sensitiveness  of  the  patient,  being  necessary  t^:3 
produce  a  slight  pricking  sensation  in  the  skin  and  to  exert  aw^^ 
alterative  action  upon  the  gastric  nerves. 

I  place  the  anode  upon  the  painful  point  in  the  epigastrium  ^ 
and  the  cathode  in  the  left  axillary  line,  or  further  towards  th«i^ 
spine,  and  continue  the  application  for  five  or  ten  minutes.  Thi^3 
rarely  fails  to  diminish  the  pain,  although  sometimes  only  tern  — 
porarily,  and  after  a  continuance  of  the  galvanization  for  some^ 
time  the  pain  may  entirely  disappear.  In  conclusion,  an  ill  us — 
tration  of  this  treatment  may  be  here  given. 

W.,  a  foreman,  forty  years  of  age,  and  a  vegetarian  ;  formerly  a  dyspeptic,  but^ 
for  the  past  two  years  has  been  quite  well.  For  the  last  three  weeks  he  has  suffered- 
from  a  constant  oppression  in  the  epigastrium,  alternating  with  pain  which  extends^, 
to  the  back,  and  almost  entirely  disappears  when  he  lies  down.  When  it  is  sjjcciallr' 
severe  it  is  accompanied  by  gurgling  in  the  epigastrium.  At  first  the  cardia]gi&^ 
did  not  begin  until  some  hours  after  rising,  and  particularly  until  after  some  food- 
had  been  taken.  At  present,  eating  seems  to  have  no  special  influence  upon  the- 
pain,  and  the  appetite  is  unimpaired.     There  has  never  been  any  vomiting. 

The  examination  revealed  a  very  tender  spot,  as  large  as  a  silver  dollar,  in  the 
epigastrium ;  general  pressure  over  the  whole  region  was  painless. 

I  made  a  diagnosis  of  gastralgia,  but  did  not  conceal  from  myself  that  the 
change  of  the  pain  in  different  positions  of  the  patient,  the  great  sensitiveness 
of  the  epigastrium  on  localized  pressure,  the  extension  of  the  pain  to  the  back,  and 
the  continuance  of  the  painful  sensations,  made  it  at  least  questionable  whether 
the  cardialgic  attacks  were  not  rather  symptomatic  of  a  gastric  ulcer,  which  was 
running  a  somewhat  unusual  course. 

The  indications  pointed,  therefore,  to  the  use  of  the  constant  current  for  diag- 
nostic puri)oscs,  as  before  described,  and,  if  successful,  to  its  therapeutic  employ- 
ment. On  placing  the  positive  pole  of  a  constant  battery,  sufficiently  strong  to 
just  excite  pricking  in  the  skin,  over  the  painful  spot  in  the  epigastrium,  the  severe 
pain  immediately  disaj)peared.  Every  repetition  of  the  galvanization  produced 
the  same  effect,  and  after  a  few  weeks  the  patient  was  cured. 

Judging  by  the  results  which  are  also  obtained  by  faradisa- 
Hon  in  the  tn^atment  of  neuralgias,  it  is  to  be  expected  that  this 
method  will  likewise  prove  useful  in  gastralgia.  I  have  myself 
had  no  experience  with  it,  because  I  have  had  no  reason  for  giv- 
ing up  the  treatment  by  the  constant  current,  which,  in  the  cases 
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of  gastralgia  observed  hy  me,  has  almost  invariably  proved  suc- 
cessful. 


ilterations  in  the  Size^  Form,  and  Position  of  tbe  Stomacli. 

Tlie  most  important  of  these  conditions  is  dilatation  of  the 
Btomach,  the  otlier  alterations  belonging  to  this  category  being 
ol  subordinate  clinical  importance, 

Bilatatioii  of  the  Stomach— Dilatatio  Veatriculi— Gastrectaaia. 

^  ^Compilation  of  mncieat  and  modem  literature  on  this  eubject  is  to  be  found 
^n    p. 

"^"iZfjUlts  work   on  Diliitation  of  the  Stoumch.  Erliin;:'(jn.   IWTo,     The  folio w- 

|.         '^*  of  works  includes  only  those  of  the  most  import  tine  e.    In  regard  to  ancient 

*^^e  see  also  the  treatise  of  JoM^h  Franks  referred  to  below* 

^^ff^ius  ±^Ehodiu»'  MantiBS.  anat.  obs.  XVIO.  p.  la  U2d.—Bonet,  Anat  lib.  III. 

®«C.   ^^IIL  p.   807.  if}lii,--Mfiwrhroeel\  Opera  omnia.  Lib.  L  Cap.  7.  1G8;1.— 

^df^r^^^fin^  Commerc.  litt.  ad  rei  med,   Lt  scieut    natiir.   incrcm.  Norimbcrg. 

1743-       p.  ft3. — GerL  mm  iSVi^i^f/i,  Comments  ud  H.  Hot'rliaave.  Aphorism,  etc. 

Comc»:a_  ^1.  aph.  f  605.  10.  17i54.  Tom.  IL   p.  im.—MUUrb<sthtr,  Diss,   de  raro 

vc-ntri <_-uli  casu,  17R0,  in  KUnhpttdCs  Samnduiig  Pragcr  Diissurt.  Ko.  0.  S.  IhW 

(1T71  ^^—Lieutaud,  Histor.  anat.  med.  1707.  Lib    L  Sec.  IL  obs.   21-25.— *%«- 

pag^-»    ^osnlogta  methodica  Clasais.  X.  IM.  1.  MeteorisiiuiB  vcntricnli.  1708. — 

Morff*^9^^ni,  De  sedibus  et  causia  morborum,  etc.  EpistuL  XXXIX.  14-17.  1774. 

X  ^'    -f^ritnl\  Dc  curand.  horn,  morbis.  Lib.  V,  pstrs.  0.  |  600. —  Wihr^  Aplior- 

ism.  ^l^tifi  dcr  pathoL  Anat,  1803.   S.    ISO.    ff.  —  KUm,   JlerkiVLirdige   letxto 

Ki'aol^Vj^jt  des  Hofrath  Dr.  Hcnning,  in  Hufehtnd's  Journal   tier  prakt.  Ileil- 

ItuBd*:?.   18.J4  g  g7^  Sttick  2.— A:'>rri/,  Die  niitU-lliare  Perlvussion.  ubors.  von  \li\- 

Un^-  "VVQrzb.  1828.  S.  201.  f[.—lh(phiy,  Ardiivxs  gCuCTalea,  Nov.  u,  Dec.  IHiilL 

—^^■^'•<-7um«  Bullet,  de  th^mp.  Tom.  X  \i,  23tK  Sckmidt^s  Jahrb.  15.   S.   36.— 

JV/*.  t^f'^nk,  Prax.  unirers.  praecept.  |).  ITL  Vol.  L  Sec.  2.  p.  225.  Leipzig.  1835. 

Tms    Avork   cont^iins  copious    references    to  the    literature  of    the  disease. — 

Bhui^^^flial^  Caaper^R  Wochenschrift.   1835.  No.  ^2.^Pnuli,  De  ventrieuU  dila- 

tJitiotie  dim  Frankf.  1830,— 6'emm,  Ref.  Sclmiidfs  Jalnb.  Bd.  28.  S.  137. 18-10. 

—^^^i^t/ift,  .Jahresber.  1841.^6'.  6'.,  Enornie  Yergrosseiung  des  JItigens,  Gu/^  di 

'Mill 845.  Schmidt^a  Juhrl>.  51.  3.  303,  — 0/>/Ws^r,  Klin,  Vortiage,  etc.  Wiener 

UVra.  ^ocbenscbrift  1851.  S.  Qm,—CaniflfUt,  S|jec,  PathoL  n.  Therap.1850.  Bd. 

IH-B.  2ii.—Trmthe^  Zur  Lehre  von  der  MagenerweitL-rung.  IWil.  Gei^.  Beitrtigc, 

etc. B.  ^Q6.  1871. -^5^;/^W^ri/;>j  Spontaii.  u^l  vidurg,  etc.  Virchow^s  JiihreHber. 

\^.  a.  134. — Euumaulf  Behiuidlung  dcr  Ma^'-^"'"-^vcitening  Uurch  cine  neuo 
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Methode  mittelst  cler  Magenpumpe.  Deutsches  Archiv  f dr  klin.  Medicin.  Band. 
VI.  S.  455.  n.  ISQd.^Phas,  Deutsche  Klinik.  1870.  8.  S2.—Jurgen8en,  Deutsches 
Arcbiv  f.  kliu.  Medicin.  VII.  S.  239. — L,  Rosenthal^  Berliner  klin.  Wocbenschr. 
1870.  Nov.  2A.—P6poff,  Berliner  klin.  Wochenschr.  1870.  No.  38-40.-iZ 
Quincke,  Dilatat.  vcntric.  Eigenthiimliches  Verhalten  des  Urins.  Correspon- 
denzbl.  fiir  Schweizer  Aerzte.  1874.  No.  1. — Schultze,  Berliner  klin.  Wocb- 
enschr. 1874.  No.  27.  Brennbare  Gase. — Ewald,  Ueber  Magengahning.  Dubois- 
Reichert's  Archiv.  1874.  Heft  2. — F,  Pemoldt,  Die  Magenerweiteruug.  Habili- 
tationsschrift.  Erlangen.  1875. 


Pathological  Anatomy. 

An  excessive  distention  of  the  stomach,  which  in  certain 
cases  attains  such  enormous  dimensions  that  the  dilated  organ 
occupies  the  greater  part  of  the  abdominal  cavity,  and  even 
descends  into  the  pelvis,  is  so  striking  a  phenomenon  at  the 
autopsy  that  we  might  naturally  expect  an  early  mention  of  this 
lesion  as  soon  as  the  custom  of  making  post-mortem  examina- 
tions came  to  be  prevalent. 

Thus  Spigelius  (1023)  gives  an  account  of  a  stomach  which  held  thirteen  poun^* 
of  fluid,  and  Bonet  (1675)  of  one  which  extended  as  low  as  the  symphysis  pubis- 
In  1749  Widmann  reported  a  case  in  which,  besides  the  dilatation,  a  constrictic'^ 
of  the  pylorus  was  noticed,  produced  by  a  cancer  situated  at  that  orifice.  Sin^^ 
then  this  mode  of  origin  for  the  dilatation  has  been  repeatedly  observed,  and  tt^® 
form  of  dilatation  thus  induced,  has  been  distinguished,  on  account  of  the  cleamcT^® 
of  its  pathogenesis,  from  the  simple  dilatation  which  is  unaccompanied  by  pylor'^^ 
stenosis. 

The  increase  in  volume  aflFects,  at  least  at  first,  chiefly  tlL     ^ 
fundus,  afterwards  the  whole  stomach.     The  mucosa  is  som(^^' 
times    mamniillated,   and  usually   thickened,   but    it  may  b  ^^"^ 
smooth  and  thinned,  especially  at  the  fundus.     Still  more  strik^^^^ 
ing  is  the  alteration  in  the  thickness  of  the  muscular  is  ^  which  ^"^^  \. 
fact  generally  composes  almost  the  entire  thickness  of  the  wall  o^^^^^ 
the  stomach.    Occasionally  this  thickening  is  extremely  marked — ^ 
as  in  the  striking  case  observed  by  Mitterbacher  a  century  ago    ^ 
In  nine  preparations  taken  from  the  pathologico-anatomical  col-^^ 
lection  in  this  city,  Penzoldt  found  the  muscular  coat  thickenecB^ 
in  four  instances,  in  three  thickened  in  some  places  and  normal- 
at  other  parts,  once  partially  normal,  pai-tially  thinned,  and  onc^^ 
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everywhere  thinned.  Skjelderup,  in  four  cases  without  pyloric 
stenosis,  found  the  wall  only  once  actually  thinned,  in  two  cases 
half  as  thick  as  normal,  and  once  of  normal  thickness.  The 
microscopical  examination  usually  shows  a  normal  condition  of 
the  muscular  fibres,  but  fatty  and  colloid  degeneration  have  also 
been  observed  (Kussmaul  and  Maier).  In  some  cases  the  serosa 
has  also  been  noticed  to  present  proliferative  changes. 

In  consequence  of  the  enormous  distention  of  the  stomach, 
the  neighboring  organs  are  displaced  from  their  natural  position, 
the  intestines  backwards,  the  liver  and  spleen  upwards ;  more- 
over, the  latter  organs,  and  perhaps  also  the  pancreas,  as  in 
Klohss'  case,  are  sometimes  atrophied.  The  spleen  especially  is 
very  apt  to  be  diminished  in  size,  probably  as  a  result  of  the 
pressure  exerted  by  the  greatly  distended  fundus. 

When  the  stomach  is  much  dilated,  the  beginning  of  the  duo- 
denum is  inevitably  carried  downwards  along  with  the  pylorus, 
although  only  to  a  limited  extent,  and  in  this  way  the  intes- 
tines may  slip  in  between  the  cardia  and  pylorus,  as  was  strik- 
ingly noticeable  in  one  of  my  cases  (see  Fig.  3.  p.  312). 

This  diagram '  illustrates,  moreover,  the  fact  that  the  part  of  the  greater  curvnture, 
\rhich  lies  nearly  opposite  the  cardia,  undergoes  the  greatest  distention,  and  occupies 
the  lowest  position. 

In  very  rare  cases  circumscribed  dilatations  of  the  stomach  in 
the  form  of  diverticula  have  been  observed  (Baillie),  which  have 
resulted  from  the  continuous  pressure  of  indigestible  substances, 
such  as  pieces  of  coin,  etc. 

Etiology  and  Patliogenesis. 

The  most  frequent  cause  of  dilatation  of  the  stomach  is  a 
stenosis  in  the  pyloric  region.  As  in  other  hollow  organs,  when 
the  orifice  of  exit  is  constricted,  a  gradual  ex})ansion  of  the  cavity 


'Taken  from  Pf^zddVs  "  Dilatation  of  the  Stomach,"  1875.  a  represents  the  car- 
dia, b  the  pylonis;  between  the  two  run  the  greater  and  lesser  curvatures ;  the  fonm  r 
extends  at  its  most  inferior  pari  to  below  the  umbilicus;  c  is  the  enlarged  duodenum  ; 
« the  first  convolution  of  the  jejunum::.  The  shading  around  d  represents  the  pancreas  ; 
/  shows  the  abnormal  course  of  the  transverse  colon. 
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►reduced  by  the  accumulation  of  its  contents,  so  also  in  the 
aach  the  same  result  takes  place  when  a  contraction  occurs 
he  pylorus  itself  or  near  it  either  within  the  stomach  or  in  the 
idenum.  The  stenosis  most  commonly  results  from  a  pyloric 
cinamay  much  less  frequently  from  the  rare  proliferations 
mucous  membrane  previously  mentioned,  or  from  an  hyper- 
phy  of  the  muscularis  limited  to  the  neighborhood  of  the 
lorus.  A  more  common  cause  is  the  ciatrices^  which  are  left 
IX  the  healing  of  a  round  ulcer  at  the  pylorus  or  after  the 
Jing  of  ulcerations  produced  by  corrosive  ingesta.     A  narrow- 

of  the  lumen  of  the  stomach,  especially  near  the  pylorus, 
y  also  be  occasioned  by  external  pressure,  for  example,  by 
lors  of  the  pancreas. 

When  the  stenosis,  whatever  may  be  its  cause,  has  continued 
1  considei-able  time,  an  expansion  of  the  cavity  of  the  stomach 
ind  the  constriction  will  inevitably  occur,  unless  this  result 
)revented  by  certain  compensatory  provisions.  The  simplest 
hese  is  vomiting^  by  which  the  stomach  is  relieved  of  its  dis- 
ling  ingesta.  K  the  vomiting  be  incomplete,  or  too  long 
lyed,  or  fail  to  occur  at  all,*  the  dilatation  may  be  prevented, 
it  least  limited,  by  the  supervention  of  an  hypertrophy  of 

muscularis  sufficient  to  overcome  the  obstruction  to  the 
jsta,  or  by  an  increased  activity  of  the  secretory  and  absorb- 
functions  of  the  gastric  mucous  membmne. 

Tie  hypertrophy  of  the  muscularis  noticed  in  cases  of  pyloric  stenosis  arises  in 
ame  way  as  in  the  stenosis  of  other  hoUow  viscera,  for  instance,  the  heart,  by 
laptation  of  the  size  of  the  muscles  to  tlie  resistance  to  be  overcome.  In  many 
the  hypertrophy  is  sufficient  to  overcome  tlie  obstruction,  as  is  evident  from 
ibscnce  of  any  dilatation  of  the  organ.  Thus  in  a  polyphui^nc  patient,  in 
n  Diemerbrocck  expected  to  find  an  ectasis,  the  stomach  was,  on  the  contrary, 
rkably  small — lialf  the  usual  size  and  of  three  times  its  normal  thickness.    The 


This  failure  at  any  attempt  at  vomiting  may  be  explained  by  a  defective  irrita- 
'  of  the  nerves  concerned  in  the  act  of  emesis.  Such  a  defect  may  be  congenital 
faciUty  with  which  vomiting"  takes  place  differing  extremely,  as  is  well  known, 
fferent  individuals),  or  it  may  be  acquired  in  consequence  of  morbid  conditions  of 
'agus,  such  as  laceration  and  paralysis,  or  even  complete  destruction  of  the  greater 
of  its  fibres.  The  latter  condition  could  be  demonstrated  pathologico-anatoniically 
case  of  Traubc's.  in  which  almost  all  the  larger  branches  of  the  vagus  supplying  the 
ach  were  found  to  be  destroyed  by  two  large  ulcers. 
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chief  development  of  the  muscles  takes  place  in  the  neighborhood  of  the  pylonu, 
while  the  greater  curvature,  upon  which,  as  already  remarked,  the  main  pressure  of 
the  ingesta  is  exerted,  is  more  or  less  atrophied. 

Besides  this  essentially  mechanical  mode  of  compensation,  there  is  still  another 
way  in  which  the  results  of  obstruction  may  be  effectually  avoided.  The  more  rap- 
idly and  energetically  the  transformation  and  ctbsorption  of  the  chyme  take  place, 
the  less  food  will  remain  to  pass  through  the  pylorus.  The  transformation  of  the 
food  will  be  facilitated  by  an  increased  secretion  of  pepsin,  and  especially  of  acicU, 
which,  as  previously  mentioned,  favor  the  fomiation  of  peptones.  A  still  greater 
protection  against  dilatation  will  be  afforded  by  an  increase  of  the  dhaorbent  power 
of  the  stomach,  because  the  conversion  of  the  albuminates  into  absorbable  peptones 
is  promoted  by  an  active  absorption  of  the  peptones  already  formed.  Such  an  in- 
creased power  of  absorption  will  obviously  be  acquired  by  the  stomach  when  the 
muscles  have  become  hypertrophied,  for  the  reason  that  the  process  of  absorption 
depends  in  a  large  measure  upon  the  muscular  movements,  and  will  therefore  become 
more  active  in  proportion  to  the  development  of  the  muscular  tissue. 

In  the  failure  of  these  compensatory  provisions  a  permanent 
dilatation  of  the  organ  is  the  inevitable  result.  This  incomplete- 
ness of  compensation  may  be  due  either  to  a  failure  from  the 
start  on  the  part  of  the  muscular  hypertrophy  and  on  the  part 
of  the  increased  powers  of  secretion  and  absorption  to  keep 
pace  with  the  difficulties  to  be  overcome,  or  else  it  may  arise 
from  the  gradual  development  of  a  secondary  insufficiency  of 
both  of  these  compensatory  provisions. 

Kussmaul  and  Maier  have  shown  that  in  fatal  cases  of  dilata- 
tion of  the  stomach  the  muscular  coat  may  undergo  sometimes  a 
faili/^  at  other  times  a  colloid  degeneration.  On  the  other  hand, 
the  failure  of  the  other  mode  of  compensation  was  shown  in  a 
recent  case  of  my  own/  by  the  fact  that  the  Huids  withdrawn  from 
the  dilated  stomach  twenty-four  hours  after  their  ingestion  were 
apparently  in  the  same  condition  as  when  first  taken.  A  defi- 
cient su])ply  of  gastric  juice  may  probably  be  inferred  also  in 
those  cases  of  dilatation  in  which  obvious  benefit  is  derived 
from  the  administration  of  hydrochloric  acid. 

Tlie  foregoing  considerations,  which  are,  in  my  opinion,  of 
great  imi)ortance  in  enabling  us  to  understand  the  origin  of  this 
patliological  condition,  explain  also  the  occasional  occurrence  of 
dilatation  of  the  stomach  without  stenosis  of  the  pyloric  region. 

'  Volkm ami's  Sammlung  klini3cher  Vortriige.    3.  Serie.     72.  Vortrag.     1873. 
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Dilatatton  of  the  stomach  will  occur  wJtenever  a  2^^rman€ni  dis- 

proportion  exists  between  the  quantity  of  iiigesta   and  the 

^temoml  of  the  sanie.     Pyloric   stenosis  is  only  the  most  fre- 

quent  and  most  important  cause  of  tins  disproportion  ;  the  other 

causes  are  Uiostrated  in  the  following  cases. 

That  persons  who  are  in  the  habit  of  taking  excessive  quanti- 
ties of  finids  and  indigestible  substances  into  the  stomach  finally 
aqoire  a  dilatation  of  the  organ,  is  a  fact  of  common  observa- 
Ition.  Thus  Hodgkin  states  that  this  condition  is  very  common 
I  among  the  vegetarian  population  of  India.  The  same  lesion,  to 
a  more  or  less  marked  degree,  is  also  a  characteristic  of  go ur- 
imaods  and  drunkards.  Quite  recently  I  discovered  it  in  a.  man 
wlio  had  died  of  diabetes.  Generally,  however,  the  difficulty 
lies  not  so  much  in  the  quantity  taken  as  in  the  impediment  to 
its  removal,  arising  from  weakness  of  the  muscular  coat.  In  this 
;vay  dilatation  may  occasionally  occur  as  a  rer^ult  of  various 
acute  and  chronic  affections,  such  as  typhoid  fever,  tuberculosis, 
puerpeml  fever,  etc.  In  chlorosis  and  anaemia,  also,  the  mus- 
Jcular  atony,  which  is  one  of  the  synq^toms  of  these  alFections, 
limy  lead  to  a  gradual  dilatation,  a  mude  of  origin  shnilar  to 
[that  described  by  Saiivages  as  the  cause  of  nieteorism  of  the 
stomach.  This  is  probably  also  the  explanation  wliy  dilata- 
tion is,  upon  the  whole,  more  common  in  advanced  age  than  in 
younger  persons. 

DiJatation  of  the  stomach  may,  moreover,  be  produri'd  l)y  a 
Bimple  mechanical  interference  with  the  complete  action  of  the 
ga^jtric  muscles  from  adhesions  of  the  wall  of  tin*  stomach  to  the 
liver,  intestines,  abdominal  wall,  etc.,  or  from  the  b^asiim  n])oii 
the  organ  by  a  hernia;  while  the  dilatation  resulting  tVuru  ]M^ii- 
touitis  is  probably  to  be  explained  by  tliii  muscular  pani'sis 
inducetl  by  the  adjacent  inflammation. 

^Viien  the  dilatation  develops  as  a  result  ivi  amemia.  rtr  of  a 

ontinued  gastric    catarrh,   there  is  undfuibti'dly  anotlier 

d  factor  besides  tlie  «^nfeeblemrnt  of  muscular   energy 

?d,*  viz.j  a  deficient   formation  oi   gastric    juice 

orption   of  peptones,    conditions — the   latter 


Q  etiolog7  of  gTistritia. 
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particularly — which  also  result  in  an  excessive  accumulationol  \ 
ingesta  in  the  stomach.     In  nnmeroiia  instances  of  dilatatio^J 
however,  these  two  defects  of   the  mucous  membrane  do  ni 
appear  to  be  the  original  cause  ;  on  the  contrary^  theii*  intiuenceij 
felt  oidy  after  the  disease  has  made  some  progress ;  then  the  po^ 
of  absorption,  which  is  probably  at  first  considerably  increase 
gradually  declines,  the  peptones  remain  in  the  stomach,  and  th 
abnormal  decomposition  of  the  ingesta  with  development  of 
steadily  progresses.    Whether  tlie  dilatation,  observed  in  con 
tion  witii  diseases  of  the  brain  and  spinal  cord,  is  due  to  mafi 
disturbances  transmitted  through  the  vagus  nerve,  must,  in 
rudimentary  state  of  our  knowledge  in  regard  to  the  I'elati 
between  the  nervous  system  and  the  movements  of  the  stoma 
remain  for  the  present  a  matter  of  doubt,     StiU  more  doubtful i 
tlie  supposed  dependence  of  gastrectasia  upon  hypochondria 
and  hysteria.    When  these  conditions  are  associated,  the  dilaU 
tion  of  the  stomach  is  doabtlcfc^s  the  primary  affection,  and  th 
mental  disturbance  merely  the  usual  result  of    a    protracte 
gastric  disease. 


Symptomatology  and  Diagnosis. 

Dilatation  of  the  stomaeli,  except  when  the  affection  iswel 
developed,  presents  no  symptoms  by  which  it  can  be  ivcugB 
with  certainty, 

Tlie  nppearanre  of  the  patient  varies  according  to  the  dara^ 
and  severity  of  the  disease*     In  some  instances  he  is  emaciati 
ahnost  to  a  t^keleton,  pale,  and  hollow-eyed ;  in  others  one  per* 
ceives  but  little  indication  of  the  gmvlty  of  the  disease — in  fact, 
at  iirst  ^^iglit  tlie  jnitieiit  gives  the  impression  of  obesity,  which* 
however,  h^  entirely  duo  to  the  bulging  of  tlie  stomach.    Notvritli^ 
standing  the  marked  development  of  the  abdomen,  the  mt^z^* 
ments  contain   but  little  fat.     In  proportion  to  the  degre 
dilatation,  tlie  projection  of  tlie  abdomen  is  situated  more  < 
iiift-riorly,  wliile  the  ei>igastric  region  appears  depress^ 
closer  examination,    moi'eover,    the  apparent   corpr 
striking  contrast  with  tlie  emaciation  of  the  r^ 
especially  at  the  nates.     Corresponding  to  tl 


'ea,  in  spue  oi  uie  most  marKea  ciys- 
my  even  exist  an  actual  craving  for 
ng  contmst  with  the  in  other  respects 
ement  of  the  gastric  digestion,  and 
stablishment  of  the  diagnosis, 
ite,  the  dyspepsia  manifests  itself  in 
ght  and  fulness  in  the  abdomen  after 
part  from  the  dragging  produced  by 
mach  ;  also  nausea,  heart-burn,  and 
3ns  expel  either  the  fluid  contents  of 
:h  are  sometimes  odorless,  at  other 
Lsionally  even  combustible/  Finally, 
vomiting^  which  is  sometimes  of  a 
itrectasia.  In  quality  the  vomited 
ly  respect  from  those  met  with  in 
?y  are  composed  of  undigested  food, 
sses  of  mucus,  fatty  acids,  etc.,  to- 
coffee-ground  appearance  when  the 
•ic  cancer,  or  a  considerable  quantity 
icated  with  gastric  ulcer.  The  quaii- 
ted  matters  may  sometimes  be  an 
gnosis  of  dilatation.  It  is  in  this 
than  in  any  other  disease  of  the 
%tities  of  ingesta  are  discliarged  at  a 
by  Blumentlial  as  much  as  sixteen 

Lctations  have  been  reported,  one  from  Friedreich's 
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pounds !),  and  not  unfrequently  such  vomiting  is  an  habitual 
occurrence.  It  is  not,  however,  an  invariable  attendant  of  the 
disease,  and,  after  it  has  continued  for  a  long  time,  it  may  cease 
shortly  before  death.  In  such  cases  the  cessation  of  the  regularly 
recurring  vomiting  is  an  unfavorable  omen,  and  seems  to  be  due 
partly  to  the  feeble  action  of  the  abdominal  muscles,  which 
share  in  the  general  exhaustion  of  the  patient,  and  partly  to 
the  increasing  paresis  of  the  gastric  nerves,  produced  by  their 
stretching. 

Dilatation  of  the  stomach  is  also  very  generally  accompanied 
by  constipation.  This  symptom  depends  chiefly  upon  the  im- 
perfect emptying  of  the  stomach.  In  consequence  of  the  dimi- 
nution in  the  quantity  of  chyme  wliich  passes  through  the  py- 
lorus, the  bile,  and  probably  also  the  intestinal  digestive  juices, 
are  reduced  to  a  minimum,  and  thus  the  peristalsis,  upon  the 
energy  of  which  the  frequency  of  the  evacuations  almost  exclu- 
sively depends,  is  but  feebly  excited.  The  constipation  may 
probably  be  ascribed  in  part  also  to  a  blunting  of  the  nerves  of 
tlie  overloaded  stomach,  because  a  loss  of  irritability  on  the  part 
of  the  gastric  nerves  is  likely  to  lessen  the  reflex  movements  • 
of  the  intestines  ;  at  least  it  has  been  observed  that  when  the 
stomach  is  emptied  at  regular  intervals  by  the  stomach-pump, 
the  constipation  is  also  spontaneously  relieved. 

The  reaction  of  the  urine  during  this  mode  of  treatment  by 
wasliing  out  the  stomach  may  be  continuously  alkaline,  probably 
because  the  treatment  diminishes  the  absorption  of  the  gastric 
acids,  and  thus  withdraws  an  important  factor  in  the  acidifica- 
tion of  the  urine  (Quincke).  The  amount  of  the  urine  is  vari- 
able ;  in  the  later  stages  of  the  disease  it  is  often  diminished— at 
least  this  has  been  the  experience  of  Kussmaul  and  myself.  In 
my  last  case  of  gastrectasia,  which  I  kept  for  a  long  time  under 
observation,  the  urine  was  very  scanty,  almost  always  under 
thirty-three  ounces,  and  sometimes  as  little  as  from  thirteen  to 
sixteen  ounces.  The  reduction  in  the  quantity  of  urine  is  prob- 
ably due  to  the  deficient  absorption  of  fluids  by  the  stomach. 

This  deficiency  of  water  in  the  blood  also  gradually  induces 
an  abnormal  dryness  of  the  muscular  and  nervous  tissues,  in 
connection  with  wliich  a  peculiar  nervous  symptom  has  been 
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repeatedly  observed  by  Knssmaul  in  cases  of  dilatation  of  the 
stomach.  The  symptom  in  question  consists  of  cramj^s  in  tlie 
form  of  tonic  contitictions  of  the  muscles,  alternating  with  sliglit 
clonic  convulsive  movements.  In  patients  who  are  suffering  from 
this  "  drying  up  of  the  tissues  from  loss  of  water,''  a  single  co- 
pious vomiting,  or  the  use  of  the  stomach-pump,  may  excite  these 
cramps  by  suddenly  rendering  the  dehydration  more  intense 
(Kussmaul). 

In  Kussmaurs  cases  these  painful  cramps  were  confined  chiefly  to  the  flexors  of 
the  arms,  the  sural  and  the  abdominal  muscles,  but  sometinus  extended  also  to 
those  of  the  face  and  neck.  Rolling  of  the  eyes,  contraction  of  the  pupils — in  fact, 
eren  emprosthotonos  and  disturbances  of  consciousness  were  also  sometimes  ob- 
served. The  cramps  were  preceded  by  painful  sensations  in  the  stomach  and  other 
parts  of  the  body,  together  with  a  sense  of  oppression  and  dyspnani.  The  duration 
of  the  attacks  is  very  variable,  sometimes  continuing  for  several  hours. 

In  quite  rare  cases,  probably  only  when  the  dilatation  of  the 
stomach  in  a  downward  direction  is  prevented  by  the  distended 
intestines  or  some  other  obstacles,  the  expansion  takes  place 
upwards  to  such  an  extent  as  to  interfere  with  the  movements 
of  the  diaphragm,  and  to  excite  palpitation  of  the  heart  with 
displacement  and  increased  force  of  the  apex  beat  (Oppolzer). 

The  symptoms  thus  far  mentioned,  particularly  the  habitual 
vomiting  of  excessive  quantities  of  food,  and  the  maintenance 
of  a  good  appetite  in  spite  of  the  presence  of  digestive  disorders, 
are  presumptive,  but  by  no  means  certain,  indications  of  the 
existence  of  dilatation.  There  are,  however,  other  symptoms 
which  may  be  regarded  as  to  a  certain  extent  pathognomonic. 
These  lie  chiefly  in  the  domain  of  the  p/t?/s foal  examination. 

Inspection  discloses  a  bulging  of  the  abdominal  wall,  the 
lower  border  of  which  is  well  defined,  and  extends  downwards  as 
far  as  the  umbilicus,  or  still  further.  The  appearance  of  the 
tumor  wnll  naturally  vary  according  as  the  stomach  happens  to 
be  more  or  less  distended.  The  tumor  will  also  change  in  sha])e 
when  the  patient  lies  upon  his  side  and  the  contents  of  the 
stomach  fall  to  one  end  of  the  organ.  The  boundaries  of  the 
tumor  may  be  brought  out  with  special  distinctness  by  the  rajnd 
development  of  carbonic  acid  gas  in  the  stomach  by  means  of  an 
effervescing  powder  (Frerichs).     When  the  stomach  sinks  very 
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low,  in  consequence  of  its  weight,  not  only  tlie  outline  of  the 
greater  but  also  that  of  the  lesser  curvature  may  be  seen  through 
the  skin,  and  occasionally  also  the  undulating  movements  of 
the  organ.  These  advance  from  the  left  towards  the  pylorus ; 
in  one  case  Bamberger  (1.  c,  p.  296)  saw  the  movements  begin 
with  a  constriction  of  the  stomach  in  its  middle. 

In  a  case  recently  under  my  care,  in  which  the  stomach  reached  as  low  as  the 
symphysis,  I  satisfied  myself,  after  weeks  of  observation,  that  the  movements  Been 
through  the  thinned  abdominal  wall,  and  due  apparently  to  contraction  of  the 
stomach,  really  i^roceeded  from  intestinal  convolutions  which  had  interposed  them- 
selves between  the  anterior  surface  of  the  stomach  and  the  abdominal  wall  I 
would  therefore  suggest  the  necessity  of  caution  in  the  interpretation  of  this 
symptom. 

On  palpation^  fluctuation,  or  at  least  a  soft  elastic  condition 
of  the  tumor,  can  be  detected.  Moreover,  palpation  will  gener- 
ally produce  a  splashing  sound,  audible  at  some  distance,  and 
sounding  very  much  like  that  produced  by  shaking  to  and  fro 
a  half-filled  bottle.  This  symptom  may  of  course  occasionally 
occur  in  the  region  of  the  stomach  and  colon  even  in  the  absence 
of  dilatation  of  the  stomach — in  fact,  it  may  be  artificially  pro- 
duced in  healthy  persons  by  making  them  drink  large  quantities 
of  fluids  rapidly.  Still,  in  my  experience,  when  the  sign  is  weU- 
marked  and  recurs  regularly^  it  is  always  safe  to  infer  the  prob- 
able existence  of  dilatation,  especially  when  the  splashing  noise 
is  readily  produced  by  shaking  the  patient  in  an  upright  posi- 
tion, or  when,  as  I  saw  very  beautifully  illustrated  in  one  case, 
the  sound  could  be  excited  quite  regularly  merely  by  the  move- 
ment of  the  diaphragm  in  deep  inspiration.  It  may  also  be 
produced  whenever  the  patient  turns  quickly  upon  his  side,  and 
not  infrequently  the  symptom  becomes  a  source  of  constant 
anxiety  and  discomfort. 

Sometimes  the  sound  is  sufficiently  loud  to  bo  heard  at  a  distance ;  thus,  in  one 
of  my  cases,  the  nurse  who  slept  in  the  same  room  with  the  patient  was  unable  to 
sleej)  on  account  of  the  loud  splashing  noise  produced  whenever  the  patient  turned 
from  one  side  to  the  other. 

Tlie  sounds  heard  on  applying  the  ear  to  the  wall  of  the 
abdomen,  while  tlie  fluid  drank  by  the  patient  falls  to  the  bot- 
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torn  of  the  cavity  of  the  stomach,  are  of  but  little  value  for  an 
exact  diagnosis,  and  the  same  is  true  of  the  feeling  described  by 
the  patient,  that,  on  drinking,  the  fluid  falls  ''low  down  in  the 
abdomen." 

Much  more  significant  than  the  signs  above  described  are  those 
obtained  by  percussion.  Tlie  percussion  note  varies  according 
to  the  contents  of  the  stomach,  being  sometimes  dull,  sometimes 
tympanitic,  and  occasionally  presenting  even  a  very  marked 
metallic  tone.  This  tone  has  a  comparatively  deep  quality,  on 
account  of  the  size  of  the  air-containing  space  percussed,  and, 
under  some  circumstances,  may  extend  considerably  beyond  the 
usual  limits  of  the  stomach  note,  downwards  to  below  the  navel, 
and  upwards  towards  the  axilla.  The  lower  portion  of  the 
tumor,  which  corresponds  to  the  greater  curvature,  and  the  full 
outlines  of  which  are  often  easily  distinguishable  through  the 
abdominal  wall,  sounds  dull  on  percussion  when  the  patient  is 
upright,  because  a  dilated  stomach  probably  always  contains  at 
least  a  small  quantity  of  fluid. 

When  the  patient  is  placed  upon  his  back,  the  dull  region 
lying  to  the  left  of  the  umbilicus,  and  corresponding  to  the 
inferior  portion  of  the  cavity  of  the  stomach,  disappears  entirely, 
and  is  replaced  by  a  tympanitic  sound,  bt^cause  the  solid  and 
fluid  contents  sink  to  the  posterior  wall  of  the  organ.  This 
behavior  of  the  percussion  note  shows,  at  all  events,  that  we 
have  to  deal  with  a  large  air-containing  organ,  which,  besides 
air,  contains  also  a  certain  amount  of  fluid,  changing  in  position 
with  the  posture  of  the  patient ;  but,  whether  this  hollow  organ 
is  the  stomach,  or  a  portion  of  the  intestinal  tract,  particularly 
the  transverse  colon,  percussion  alone  does  not  enable  us  to 
determine.  The  question,  however,  may  be  decided  by  a  simple 
manoeuvre.  If  a  healthy  man,  while  fasting,  be  made  to  drink 
water  (a  quart),  a  strip  of  dulness  makes  its  appearance  above 
the  umbilicus  (see  Penzoldt's  experiments,  1.  c,  p.  48);  if  the 
strip  of  dulness  appear  below  this  point,  dilatation  of  the  stomach 
very  probably  exists,  and  the  diagnosis  becomes  more  certain  if 
the  stomach-tube  be  used,  and  fluid  be  introduced  and  withdrawn 
at  discretion.  If,  with  this  manipulation,  a  dull  strip  regularly 
form  below  the  umbilicus,  and  disappear  every  time  the  fluid 
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is  withdiuvvn,  dilatation  of  the  stomach  may  be  dia-i 
with  a  considerable  degree  of  certainty.     FiiiaUy^  alldoiMu 
removed  if  the  stomaeh-tube  can  he  felt  bel^w  the  horizontal  '^  > 
drawn  from  ike  anlerior  sujjerior  spmous  process  of  the  ilnii^\ 
on  one  side  to  tltai  on  the  other. 

The  first  occasion  on  which  I  felt  the  point  of  the  tube  with  surprising  disthrfr 
nesa,  near  the  symphysis,  was  in  a  piitient  the  history  of  whose  case  is  briefij  gltH 
li€low,  l>ecaiise  it  affords  a  very  nuirkcc3  illustration  of  diliitation  of  the  stoi 
and  contains  also  an  account  of  some  furtlicr  experinaents  in  regard  to  the 
bility  of  t}ie  point  of  the  instrument* 

Mrs.  K,,  forty  years  of  age,  wife  of  a  worker  in  metals,  admitted  Jannftry 
1875,  states  that  four  years  ago,  while  enjoying  perfect  healtli,  she  vomited  blorfj 
her  priisent  iliuess^  however,  begtin  in  the  last  week  of  Aprils  1874.     Her  sym] 
consist  of  voiiiitiu;^,  three  or  four  hours  after  eating,  headache,  acid  era* 
alternate  chilliness  and  sweating,  a  sense  of  fulness,  and  pains  in  the  epigaiitrioB 
over  tlie  whole  abLlomen,  especially  after  taking  a  hearty  meal.     Vomiting  a1i 
relieves  these  pains,  while  change  of  position  entirely  fails  to  modify  them, 
matters  vomited  contain  nothing  abnormal.     Patient  stat^  that,  soraL-tiaie^i 
Btoopin*^  after  she  has  tuken  food,  *' water  runs  into  her  mouth.**     Ilie  appetite 
always  heen  good,  notwithstanding  these  digestive  derangements,  but  she  hxi 
afraid  to  yield  to  it.     Tlie  stooJs  have  always  been  solid,  and  have  freciuently 
retained  for  weeks  at  a  time.     On  defecation,  a  aenaation  is  felt,  as  if  the  e>i  ? 
the  fseces  were  obstructed.     She  is  unawiirc  of  any  cause  for  her  disease;  Ii^l-  - 
committed  excesses  in  eating;  prefers  her  food  hot. 

Pf-earfd  tiUdf' :  Abdomen  pendulous,  and  distinctly  more  protuberant  on  tbeldk" 
than  on  the  right  side.  Over  thi«  prominent  region  there  are  very  strikiDg 
cular  movements,  which  at  firi^t  sight  give  the  impres.sion  of  contraetions  of  til 
BtoniJich,  !mt,  on  more  careful  examination,  must  be  ascribed  to  the  peristtlsii fl(^ 
intestinal  convolutions,  which  can  ba  seen  every  now  and  then  to  interpoisc  tbat" 
eelves  Ijctwcen  the  stomneh  and  the  anterior  wall  of  the  abdomcu. 

PitlpHtifffL  gives  unni  is  Likable  Huctuation,  and  a  succussion  Bound  which  can  » 
heard  at  considendde  distance, 

PrruMJiitin,  with  the  piUient  in  the  upright  position,  reveals  dnlnesB  in  tbt »" 
hrdf  of  the  abdomen,  brginning  at  the  umbilicus  and  extctiding  downward*  Wr^ 
way  to  the  9ymp!iy,sis.  Tins  dulneas  disappears  when  she  lic3  upon  her  btdt,  » 
extrnds  higher  up  when  fluids  are  taken  into  the  stomach. 

On  ftHKctdhftiun  a  hunuuiuLif  noise  can  be  heard,  which  may  best  be 
the  crepitant  sound  produced  liy  carbonic  acid  after  uncorking  a  Boda 
fferm^nlfition  murmur),'  and  which  becomes  much  more  distinct  after 
Ven^'iiig  puwili  r  h^is  been  tsiken. 

AfifT  injecting  two  thousand  c.  ctm.  of  water  by  means  of  the  stool 
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two  thousand  eight  hundred  and  fifty  c  ctm.  of  fluid  were  withdrawn,  containing 
large  quantities  of  sarcinae,  and  some  whortleberries  which  the  patient  had  eaten 
about  a  week  previously. 

The  lower  limits  of  the  lungs  in  the  papillary  line  stood  at  the  upper  borders  of 
the  seventh  ribs.  Apex  of  heart  beat  in  the  fifth  intercostal  space,  with  a  heaving 
motion,  which  could  also  be  clearly  felt  in  the  sixth  space ;  some  extension  of 
cardiac  dulness  to  the  right 

Urinary  secretion  scanty — almost  always  below  one  thousand  c  ctm.  daily. 
The  weight  of  the  body  remained  quite  uniform  during  her  six  weeks^  stay  in  the 
hospitaL 

After  a  stomaeh-tuhe,  about  seventy  etm,  (twenty-six  incites)  long,  had  been  intro- 
duced its  full  length  without  resistance^  I  could  feel  its  poitit  with  surprising  dis- 
tinctness through  the  abdominal  wall  to  the  left  of  the  symphysis,  and  could  easily  push 
the  point  against  the  umbilicus, 

Wliencver  this  examination  was  repeated,  the  same  result  was  obtained,  even  up 
to  the  time  when  she  left  the  hospital,  at  the  end  of  February — not  cured,  but,  at 
least  relieved  of  the  vomiting  and  other  distressing  dyspeptic  symptoms  wliicli  bad 
brought  her  to  the  hospital.  7hc  point  of  the  sound  could  still  be  felt  just  above  the 
symphysis,  and  on  one  occasion  (the  middle  of  February)  was  even  caught  between  the 
ftkger  introduced  into  the  rectum  and  the  hand  compressing  the  abdominal  wall ! 

Further  experiments  upon  six  apparently  healthy  individuals  showed  that  in  two 
the  end  of  the  tube  could  be  distinctly  felt  considerably  below  tlie  umbilicus,  and 
in  the  other  four  near  this  point,  or  a  finger's  breadth  below  it.  It  is  evident,  there- 
fore, that  in  a  normal  condition  of  the  stomach  the  sound  can  be  introduced  at 
least  as  low  as  the  umbilicus.  In  order  to  decide  whether  the  introduction  of  the 
instrument  in  two  of  the  cases  as  low  as  three  fingers'  breadths  below  the  umbilicus 
vas  due  to  a  great  distensibility  of  the  lower  wall  of  the  stomach  or  to  a  latent 
dilatation,  another  series  of  experiments  w^ere  made  upon  the  cadaver. 

These  experiments  demonstrated  that  the  natural  position  of  the  greater  curva- 
ture is  not  the  lowest  point  to  which  the  instrument  can  be  introduced ;  on  the 
contrary,  that  in  the  cadaver  the  lower  wall  of  the  stomach  op2>osite  the  cardia  can  be 
tUted  downwards  a  considerable  distance,  and  can  even  be  forced  nearly  as  low  as  the 
hrizontal  line  between  the  anterior  superior  spinous  processes  of  the  ilia.  When  this 
force  was  employed,  the  entire  lower  wall  of  the  stomach  was  drawn  down  towards 
this  most  dependent  portion  of  the  greater  curvature,  in  which  the  end  of  the  sound 
was  engaged,  in  such  a  way  as  to  give  the  appearance  of  the  finger  of  a  glove. 

In  the  living  subject  a  distention  of  the  stomach  to  such  an  extent  as  this  is 
under  normal  circumstances  incredible,  because  even  in  tlie  cadaver  tliis  low  intro- 
dnction  of  the  tube  was  sometimes  accomplished  only  by  injuring  the  mucous 
membrane,  and,  in  fact,  even  perforating  the  wall  of  the  stomach  which  presented 
no  signs  of  cadaveric  softening.  It  is  safe,  therefore,  to  infer  that  the  lower  wall  of 
the  stomach  can  ordinarily  be  extended  by  the  tube  only  as  far  as  the  umbilical 
horizontal  line,  and  that  a  further  extension  is  practicable  only  when  the  gastric 
nuicoas  membrane  is  quite  insensitive.    The  nearer  the  point  of  the  instrument  can 
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be  felt  to  the  horizontal  line  between  the  ilia,  the  more  certain  is  the  dia^tm^ 
gastreeta^ia^  arid  when  the  p&mt  is  fdi  helow  thU  Uvd  the  eeriainly  u  ahmiuk. 

That  the  tubes  usually  cmplojcrl,  even  the  longest  of  thuui  (about  seventy  rtaj, 
mu&t  in  such  cases  be  introduced  their  entire  length,  is  shown  by  a  simple  eHtimitiDl 
of  tlie  distance  from  the  incisor  teeth  to  the  symphysis ;  and  the  mere  fact  tbatik 
tube  passes  its  full  length  without  meeting  any  obstruction,  k  pritnd  fam  evidoBV 
that  we  have  to  deal  with  a  dilatation  of  the  stomnchJ 

The  more  important  symptoms  and  means  of  diagnosis  o( 
dilatation  of  the  stomacli  may  be  recapitulated  as  follows  : 

Habitual  vomiting  of  the  contents  of  the  stomach,  frequently 
in  very  copious  quantities,  with  great  relief  to  the  patient;  the 
regular  oc(*urrence  of  a  loud  sphishing  succussion  sound  on  quick 
moV'Cmeuts  of  the  trunk;  the  increased  extent  of  the  deeptvm- 
pauitie  note  both  before  and  after  artificial  distention  of  tie 
stomach  ;  the  location  bHk)W  tlie  navel  of  the  dulness  due  toth« 
fluids  in  the  stnmacli,  tlie  line  of  dulness  moreover  following  tb 
changes  of  position  assumed  by  the  patient;  the  controlling  rf 
the  results  of  percussion  by  the  introduction  of  flnid  inW 
tlie  stomacli  and  the  witlidrawal  of  tlie  same  by  means  of  fli* 
fitonuiclhpunip  ;  the  length  to  wliich  the  tube  can  be  introdm^ed; 
and,  finally,  the  tangibility  of  the  point  of  the  instrument  tliiou^ 
the  abdominal  wall  near  the  symphysis. 

From  this  summary  we  mny  eonelude  that,  in  most  case?,  nt 
least  wlnni  the  dilatatiiiu  is  considerable,  there  can  be  no  ditTii  uhj 
in  making  a  certain  dittgnosis — in  fact,  I  think  I  am  warranted ii 
expr(\ssing  the  ho)>e  that  with  the  aid  of  these  expedients,  paf' 
ticularly  the  jialpation  of  the  point  of  the  stomach-tube,  weshaB 
be  able  to  recognizi!  the  existence  of  more  or  less  latent  conditiow 
of  dilatation,  which  have  hitherto  escaped  our  powers  of  diagDO* 
sis.     The  following  case  will  serve  as  an  illustration. 

!ti  a  jntinnt,  who  hnd  apj^nrently  no   aiT^ction  of  the  stomachy  the  endoftti 
sttituacii-tulMj   iKid   hcirn    felt    hdow  the  umhilieal  horistontal  line,    and  tbtf  ^^ 
jjititm  had  hmi  unavoidnhly  entertiiinc'd  that  we  liad  to  deal  with  a  L 
tat  ion    of   thu  stumueh.     He  was  suffering  fmni  diabetea  insipidus,  w 
ajmptiinis  of  gastreutaaia,  such  as  eructatiuiis,  puiu  in  the  stomacli,  etc. 

'  Accontling'  in  Penzoldt's  mpjisurement*!.  the  iiiatrnment  can  be  ii 
healthy  pertitniH  nV)oiit  Kixty  ctm,  ;  in  caaes  of  dilatation  ahout  seveniy  otm 
rcMpoDds  to  tht!  len^h  of  the  apiual  column  from  tht^  oooiput  to  the  000071^) 
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jbeen  disclisfged  on  the  nineteenth  of  February,  he  returned  on  the  twenty-scv- 
liimL,  coinplELinlDg  of  dyspepsia.  During  the  eight  days  he  was  out  of  tbc 
fpital  be  liad  been  hkkea  with  vomiting,  and  at  one  time  he  liad  throwD  up  tliree 
qU  of  fluid  tasting  like  bile.  Another  exaounation  with  the  tube  was  immc- 
HeIj  made,  and  it  was  discovered  that  now  the  end  of  the  instrument  could  be 
it  decidedly  further  down  than  previously— that  is,  below  the  horizontal  line 
Itwecn  the  ilea  (eight  ctm.  below  the  umbilicus  instead  of  between  three  and  four, 
I UD  the  former  occaaion).  Tlrere  was  uow  no  longer  any  doubt  in  regard  to  the 
dstence  of  gastrectaaia,  especialiy  aa  the  lower  level  of  the  fluid  in  tbe  stomach 
)old  be  recogtiiaed  by  percussion  as  lying  three  ctm.  below  the  unibilicua.  After 
mphig  out  the  contents  of  tlie  stomach »  tlxiB  duhicss  below  the  umbilical  liorizon- 
Jlme  at  once  entirely  disappeared.  ?7i^  ari*jiimUy  laUai  dilatation  of  tite  sUnn- 
i  W,  therefore^  progr edited  during  this  internal  su£kieniltf  to  becorns  recopiizahle. 

I 

I  Course  and  Prognosis. 

Dilatation  of  the  stomacli  runs  a  course  of  more  or  less  pro- 
act^  duration,  according  to  the  nature  of  tlie  cause  which  has 
roduced  it.  Thus,  when  it  is  conditioned  by  a  carcinoma 
flori,  its  duration  coincides  with  that  of  the  cancerous  disease  ; 
the  stenosis  be  of  a  non-malignant  character,  the  dilatation 
ay  last  for  years ;  while  if  it  be  developed,  as  a  result  of  a 
hectic  condition,  such  as  chlorosis,  an  improvement  may  rea- 
Bably  be  expected  when  the  fumlamental  affection  is  removed. 

The  prognosis  is,  upon  the  whole,  nnfavorahle,  although, 
anks  to  the  new  method  of  treatment  by  the  stomach-pump, 
e  chances  of  relief  have  become  incomparably  bir'tter  than  for- 
erly.  My  own  experience,  however,  is  decidedl}^  opposed  to 
e  too  optimistic  expectations  which  were  at  hrst  entertained 
am  the  therapeutic  use  of  the  stomach-pump.  At  all  events, 
e  cases  in  wdiich  the  stomacli  resumes  its  normal  size,  and  the 
rtoric  tamor  can  be  felt  to  move  upwards,  as  Kussmaul  lias  sev- 
al  times  observed,  are  rare,  and  I  am  cnnvim*ed  tltat  such 
ported  instances  of  cure  in  marked  gastrectasia  will  become 
ill  less  frequent  when  it  becomes  more  custonuiry  to  compare 
le  position  of  the  introduced  tube  at  tht?  time  of  apparent 
covery,  with  its  position  at  the  beginning  of  tlie  treatment, 
lie  liistory  of  the  case  of  the  female  patient  previously  given 
iows  most  conclusively  liow  cautious  one  ought  to  be  in  juds:- 
g  of  the  leBults  of  treatment  in  dilatation  of  the  &t< 
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under  the  use  of  the  stomach-pump  for  four  weeks  the  distressing 
symptoms  of  dyspepsia  were  strikingly  relieved,  and  the  gen- 
eiul  health  satisfactorily  restored ;  and  yet,  when  the  patient,  at 
her  own  request,  left  the  hospital,  the  point  at  which  the  end  of 
the  tube  was  felt  was  not  a  single  centimetre  higher  than  at  the 
beginning  of  the  treatment. 

The  longer  the  dilatation  has  lasted,  and  the  greater  its 
dimensions,  the  longer,  also,  the  stomach-tube  is  used  without 
restoring  the  expulsive  power  of  the  stomach  or  the  regular 
action  of  the  bowels,  the  more  unfavorable  must  be  the  progno- 
sis, and  the  more  inevitable  the  conclusion,  either  that  the  pylo- 
ric obstruction  is  irremediable,  or  that  the  muscular  paresis  of 
the  stomach  is  anatomically  due  to  a  degenei-ation  of  the  cells  of 
the  muscles.  In  such  cases  the  condition  of  the  patient  becomes 
more  and  more  pitiable,  all  food  disagrees  with  him,  the  power 
of  vomiting  is  lost,  dropsy  occurs,  and  death  finally  occui-s  from 
marasmus.  In  rare  instances  laceration  of  the  tensely  distended 
stomach  may  occur,  and  then  death  ensues  from  perforation- 
peritonitis  (Duplay). 

Obviously,  also,  the  prognosis  is  always  more  serious  when  the 
dilatation  is  accompanied  by,  or  is  due  to,  other  constitutional  or 
gastric  diseases,  such  as  tuberculosis,  chlorosis,  cancer,  ulcer,  or 
chronic  catarrh  of  the  stomach,  etc.   (See  Etiology.) 


Treatment. 

In  this  affection  therapeutic  measures  suggested  by  the  causal 
indication  are  usually  of  subordinate  importance.  Since,  how- 
ever, the  development  of  dilatation  of  the  stomach  is  favored 
not  only  by  mechanical  causes,  but  also  to  a  marked  degree 
by  constitutional  conditions  of  a  debilitating  character,  a  robo- 
rant  diet,  iron,  etc.,  are  occasionally  an  important  part  of  the 
treatment.  At  the  same  time  it  is  to  be  borne  in  mind  that  poly- 
phagia is  in  certain  cases  the  essential  cause  of  the  disease,  and 
that  in  all  cases  the  stomach  is  taxed  beyond  its  powers  of 
digestion. 

It  is  in  general  advisable,  therefore,  that  the  patient  should 
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imall  quantities  of  easily  digested  food  at  a  time,  and 
ise  of  Huids  should  be  restricted  as  much  as  possible. 

esting  to  notice  tliat  Tan  Swieten  (Co mm,  ad  Aphorism.  §  605 ^  10)  lays 
lions  of  the  same  purport :  ^'  Parca  taut  urn  copia  cibus  et  pt>tu3  assu- 
iinis  distentio  ventriculi  caveatur :  sic  enim  aensim  fibriE  ventriculi 
ite  prist!  num  robur  acquircnt.** 

itt  (1.  c.  III.  ^S8)  long  since  recommended  '*  the  fre- 
lidrawal  of  the  accumulated  tluid  in  the  stomacli  by 
the  stomach-pump  '*  in  cases  in  wliich  the  patients  had 
power  of  vomiting.  But  the  systematic  use  of  the 
jump  for  this  purpose,  in  cases  of  nuirk^nl  gai^ti'ectasia, 
}iigge5t€d  recently  by  Kussmaul,  who  was  h*d  to  adopt 
ceby  the  d  jjriori  consideration  that  it  must  be  possi- 
leans  of  tlie  pump  to  empty  the  stomach  comph^tely, 
bly  to  restore  its  capacity  to  contract  to  its  iionual 
i"  The  results  of  this  treatment  exceeded  all  expec- 
i  attmct^Hl  universal  attention  and  approbation  ;  in- 
y  be  said  that  with  the  introduction  of  this  |)ractice, 
at  of  dilatation  of  the  stomach  has,  for  tlie  first  time, 
ttional  one,  and  that  all  otlier  i-emedies  in  use  sink 
Jon  into  the  second  or  third  rank.  Tlie  particular 
lolx  this  evacuation  is  to  be  effected,  wliether  by  the 
il>,  as  recommended  by  Kussmaul,  or  by  a  syphon 
Ploss,  JuergenseUj  L.  Rosenthal,  and  others)  con- 
tlae  stomach-tube,  is^  in  my  judgment,  of  quite 
in:iportance.  My  own  experieuce  is,  however,  de- 
r€>^  of  the  stomach-pump. 
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therefore  that  instrument  is  to  be  preferred  by  whi 
tainly  attained.  If  it  be  urged  in  favor  of  the  sy 
stomach-pump,  it  can  be  used  by  the  patient  h 
dissent  most  decidedly  from  this  opinion.      The 


stomach,  when  intrusted  to  tbo  patient  alone,  witlioi 
cian,  is  attended  witli  ho  nmch  risk  from  tlie  unavc 
the  patient,  in  connection  witli  tlie  protrusion  of  tli 
tlio  end  of  tlie  tube,  as  al)ovc  descril)ed,  tliat  I  can 
the  operation  to  the  patient  himself  as  extremely  ha: 
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I  would  recommend,  therefore,  that  the  pump  be  used  for  ordinary  purposes, 
and  the  syphon  only  in  those  cases  in  which  the  contents  of  the  stomach  consist 
entirely  of  fluid,  or  in  which  a  complete  evacuation  is  unnecessary — for  instance, 
-when  the  tube  is  employed  only  for  diagnostic  purposes. 

The  best  instrument  for  removing  the  contents  of  the  stomach  is  the  pump 
[to  be  obtained  of  any  instrument-maker  in  England  or  America,  where  it  has  long 
lM«n  in  use  as  the  ordinary  valve  stomach-pump. — Trans.]  described  on  page  328. 
It  is  supplied  with  a  lever,  like  a  trumpet- valve,  which  is  depressed  by  the  thumb 


Pio.  6. 


^*    the  left  hand  holding  the  instrument.     The  movements  of  this  lever  effect  a 
^^^rter  turn  of  the  stop-cock  towards  the  entrance  and  exit  tubes  respectively. 

After  the  rubber  sheath  of  the  tube  a  is  fitted  over  the  end  of  the  stomach  tube, 
^^e  piston  is  drawn  out ;  the  contents  of  the  stomach  now  pass  directly  into  the 
^^Unp ;  the  leyer  e  is  then  depressed,  and  the  position  of  the  stop-cock  is  thereby 
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changed,  so  tbat  the  interior  of  the  pump  is  shut  off  from  the  tube  a,  and  en 
catu^  with  the  escape-tubi;  k 

The  {simplest  syphon  ap^airatua  conaista  of  a  funnel  and  a  long  tuJ>e  atti 
the  end  of  the  stumaeh-tube.     The  funnel  ia  first  ckvatccl  and  water  poured  I 
it  iuto  the  stomach ;  on  lowering  the  apparatus^  the  gastric  fluids  escape.    Son 
more  complicated^  but  etill  sutficiently  sinipU",  is   the  following  contrivance,  i 
agrees  in  principle  with  the  one  recommended  by  L.  liosentlial,  and  wliich  1 1 
ex  elusive  I  y* 

Over  the  upper  end  of  the  stomach-tuhe  a  is  fitted  a  short  piece  of  i 
luhing,  which  is  connected  with  one  liinh  of  a  glass  triangle,  the  two  other  liollj 
of  the  latter  being  attached  to  long  rubber  tubes.     One  of  these  passes  to  tbc  i 
cock  of  an   irrigator,  the  other  into   a  receiving  vesseL     The  ph j^idaa  (of  t 
patient  himself)  lirst  allows  the  water  to  flow  down  into  the  stomach  th 
tlic  tube  e  at  the  same  time   being  compressed.     When  the  column  of 
reached  the  stomachy  the  pressure  un  the  tube  €  is  relaxed.     The  waterfrool 
irrigator  now  rushes  into  the  receiving  vessel,  and  carries  with  it  also  the  fluid  I 
of  the  stomach  through  the  stomach-tube.     If  the  stopcock  be  now  turned,! 
tube  d  he  coui]ires^ed,  the  contents  of   the  stomach  How  out  until  the 
eniptiedj  or  until   a  stoppage  in  the  stomach-tiibe  occurs.     In  the  latter  cm^l 
lie  compressed,  and  d  again  relaxed,  as  at  tlie  outset  of  the  operation,  the  ( 
tion,  if  n{»t  too  great,  will  be  washed  away,  and  the  outflow  restored. 

The  stoma  eh  tube  ordinarily  used  for  Wiishing  out  the  stomach  I  nftfil 
uu.su ital  lie  for  this  purpose.     Kot  only  is  it  too  short  to  reach  the  greater  c 
of  a  dilated  stouiach,  and  (he  fent^tra  too  narrow,  but  the  f  unnel-^hapfd  i 
unnecessary,  because  it  only  increases  the  difficulty  of  stretching  the  rul»i»*rt 
of  the  atomach-jiump  over  it;  while,  for  the  purpose  of  adtiiku*tuiag  f«»»l 
attachment  of  a  simple  glass  f  luiucl  would  answer  as  welL 


in 


Pig.  fl. 


77ie  advantages  of  the  treatment  of  gastreetaHa  by  thei 
acJt-jyirmp  are  obvious. 

In  the  lirst  place,  tlie  systematic  evacuation  of  the 
^vliich  often  accumulate  in  enormous  quantities,  pret^iUi  < 
fnrther  taxing  of  the  wall  of   the  stoniaehj  and  rest 
injurioui^  influence   which  they  exert  upon   the   sXrac 
fiuietioiuil    puwers   of   the  musciilaris,    while,    under 
circuMJstauivs,   if    the  contractile  power  be   not  en 
the  Btomacli  may  even  contract  again  to  its  normal  di 

As  the  contents  of  the  dilated  Btomacli  usually 
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fermenting  and  extremely  acid  fluid,  the  withdrawal  of  the  same 
relieves  the  mucous  mevibrane  of  a  permanent  source  of  irrita- 
tion^ and^  moreover^  prevents  the  food  taken  from  being  con- 
stantly decomposed,  as  heretofore,  hy  the  fermenting  substances 
retained  in  the  stomach.  Under  this  treatment,  therefore,  the 
dyspeptic  symptoms  are  found  to  disappear  very  rapidly. 

With  the  restoration  of  the  contractile  power  of  the  muscular 
coat  and  the  removal  of  the  compression  from  the  lymphatics 
and  blood-vessels,  the  stomach  again  becomes  able  to  absorb 
completely  the  products  of  digestion.  The  peptones,  therefore, 
no  longer  remain  in  the  stomach  to  interfere  with  the  further 
digestion  of  the  food,  and  the  nutrition  of  the  patient  steadily 
improves. 

Under  this  treatment,  moreover,  the  'vomiting  and  obstinate 
constipation  are  relieved,  the  latter  probably  because,  on  the 
one  hand,  the  muscularis  soon  becomes  able  to  drive  the  ingesta 
through  the  pylorus,  and  because,  on  the  other  hand,  the  re- 
established irritability  of  the  gastric  nerves  enables  the  latter  to 
excite  a  more  vigorous  peristalsis  of  the  intestines. 

Finally,  there  is  a  very  striking  improvement  in  the  subjec- 
tive condition  of  the  patient,  since  the  nausea,  heart-burn,  vomit- 
ing, and  sense  of  fulness  usually  disappear  very  rapidly,  and 
are  replaced  by  a  feeling  of  great  relief. 

Wliile  the  experience  of  the  past  live  years  with  the  treat- 
ment of  gastrectasia  by  pumping  out  the  stomach  lias  been  upon 
the  whole  very  gratifying,  it  must  be  confessed  that  there  are 
limitutions  to  the  effectiveness  of  the  treatment.  This  fact  was 
not  overlooked  by  Kussmaul ;  in  his  very  first  recommcmdation 
of  the  stomach-pump  he  reminds  us  that  in  cancerous  or  marked 
cicatricial  stenosis  of  the  pylorus,  or  in  cases  attended  by  an 
irreparable  degeneration  of  the  wall  of  the  stomach,  a  certain 
amount  of  relief  may  be  expected  from  this  treatment,  but  at  all 
events  not  a  cure. 

Moreover,  cases  sometimes  occur  in  which  the  use  of  the 
stomach-pump  is  either  unjustifiable  or  entirely  impracticable, 
e.  g.,  when,  in  addition  to  the  stenosing  cicatrix  at  the  pylorus, 
there  is  also  good  reason  to  infer  the  presence  of  recent  ulcers, 
or  when  the  patient  exhibits  an  insuperable  repugnance  to  the 
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introduction  of  the  tube,  or,  finally,  when  the  mere  attempt  at 
introduction  excites  intense  alarm  and  spasm  of  the  muscles  d 
deglutition.  In  such  cases  we  are  obliged  to  resort  to  other 
means  by  which  the  overloaded  stomach  may  be  completely  or 
at  least  partially  emptied. 

The  most  natural  substitutes  for  the  pump  would  be  emetics. 
But  aside  from  the  discomfort  to  the  patient  from  their  adminis- 
tration, it  is  probable  that  they  never  secure  a  complete  expul-   • 
sion  of  the  fermenting  ingesta.     Moreover,  when  the  patient  is 
much  reduced  by  the  disease,  and  the  muscles  have  lost  thdr 
tonicity,  it  may  be  very  difficult  or  even  impossible  to  excite 
vomiting.  We  are  generally  obliged,  therefore,  when  the  stomach- 
pump  cannot  be  employed,  to  resort  to  cathartics,  which  carry  off 
the  ingesta  through  the  pylorus.     Both  Kohler  and  Kussmaul 
have  obtained  surprising  results  in  some  cases  from  the  use  of 
drastic  pills  (extract  of  colocynth,  scammony,  etc.),  while  I  my- 
self am  in  the  habit  of  using  Carlsbad  water  for  this  purpose  in 
the  milder  as  well  as  in  the  severe  cases.     This  water,  as  has 
recently  been  shown  with  some  degree  of  probability  by  the 
experiments  of  Penzoldt  *  in  a  case  of  dilatation  of  the  stomach, 
not  only  expels  the  contents  of  the  stomach  into  the  intestines, 
but  also  tends  to  relieve  the  complicating  gastric  catarrh.    If 
anaemia  be  present,  and  if  the  dilatation  seem  to  be  due  to  this 
cause,  or  at  least  to  be  kept  up  by  it,  I  prescribe  hydrochloric 
acid  (to  be  taken  a  few  hours  after  eating),  partly  for  the  pur- 
pose of  assisting  the  transformation  of  the  food  in  the  stomach, 
and  partly  for  the  purpose  of  promoting  the  expulsion  of  the 
fluids  in  the  stomach  by  increasing  their  acidity. 

But  whatever  the  method  by  which  the  systematic  evacua- 
tion of  the  stomach  is  accomplished,  permanent  benefit  cannot 
be  expected  without  a  careful  regulation  of  the  diet.  Especially 
must  the  quantity  of  the  food  and  drink  be  limited,  while  in 
general  the  diet  must  be  of  a  dry  and  *' easily  digestible"  char- 
acter, so  as  to  avoid,  as  far  as  possible,  any  distention  of  the 
stomach.  For  this  purpose,  also,  the  patient  should  wear  an 
abdominal  bandage  (J.  Frank,  Kussmaul),  and  should  lie  upon 
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his  right  side  during  the  greater  part  of  the  day,  in  order  to  facil- 
itate the  escape  of  the  food  from  the  dilated  stomach.' 

To  restore  the  tonicity  of  the  over- worked  gastric  muscles,  the 
constant  current  may  be  applied  to  the  epigastrium.  I  have 
obtained  results  from  this  mode  of  treatment,  which  at  least  call 
for  further  trials  of  its  value.  Nux  vomica  has  also  been  repeat- 
edly recommended  with  the  same  view  (Duplay). 

For  the  purpose  of  promoting  the  secretion  of  the  gastric 
juice  and  of  thus  increasing  the  powers  of  digestion,  tlie  different 
bitters  may  be  used,  or  trial  may  be  made  of  cracked  ice,  either 
alone  or  in  combination  with  milk,  as  in  Petrequin's  ice-milk 
treatment. 

When  the  above-described  plan  of  treatment  is  carried  out, 
special  prescriptions  for  the  relief  of  individual  symptoms  will 
seldom  be  required.  If,  however,  the  vomiting,  acid  eructations, 
or  other  symptoms  be  particularly  troublesome,  the  general 
course  of  treatment  may  be  supplemented  by  the  remedies  which 
have  been  fully  considered  in  the  chapter  on  Gastritis. 


Contraction  of  the  StomacL    Ang^statio  VentricnlL 

As  the  most  frequent  cause  of  dilatation  of  the  stomach  is  a 
stricture  of  the  pylorus,  so  also  a  stricture  of  the  cardia  or  oeso- 
phagus is  not  unfrequently  the  occasion  of  a  contraction  of  the 
organ,  since  the  stomach,  like  other  organs  of  the  body,  espe- 
cially the  hollow  ones,  gradually  adapts  itself  in  size  to  the  bulk 
of  its  contents  and  the  amount  of  work  it  has  to  perform. 
Contraction  of  the  stomach  is  found  also  in  cases  of  long  fasting, 
or  when  food  has  been  taken  in  insufficient  quantities.  The 
latter  caiise  is  met  with  more  particularly  in  women.  Frequent 
child-bearing  and  similar  exhausting  conditions  occasionally  pro- 
duce in  the  weaker  sex  a  premature  marasmus,  one  of  the  import- 
ant results  of  which  is  a  contraction  of  the  stomach  similar  to 
that  which  occurs  in  senile  marasmus.  Of  this  latter  condition 
the  contraction  of  the  stomach  is  so  common  an  expression  that 

*Penzoldt,  I.e.,  p.  77. 
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many  physicians,  as  Schonlein'  and  Canstatt,'  regard  true  "ma- 
rasmus senilis"  as  essentially  an  atrophy  of  the  stomach  and 
intestines. 

The  cavity  of  the  stomach  may,  of  course,  be  narrowed  also 
by  tumors  in  the  vicinity  or  implanted  in  the  wall  of  the  oigan 
at  some  other  part  than  the  pylorus  ;  here  their  effect  would  be 
to  produce  dilatation.  Contraction  may  also  result  from  the 
shrinking  of  the  extensive  cicatrices  left  after  the  healing  of 
ulcers. 

The  cavity  of  the  stomach  is  sometimes  so  much  reduced  in 
size  as  to  scarcely  hold  a  hen's  egg,'  or  it  may  even  appear  nar- 
rower than  the  duodenum  (Haller's  case).*  The  wall  itself  maybe 
thinner  or  thicker  than  normal,  generally  the  latter  ;  a  thinning 
of  the  wall  usually  results  in  an  atonic  dilatation  of  the  organ. 

The  clinical  2^ Iciure  presented  by  the  disease  under  considera- 
tion is  by  no  means  characteristic,  for  all  the  symptoms  which  are 
regarded  as  in  some  degree  distinctive — the  distress  on  taking 
large  quantities  of  food,  the  vomiting,  the  constipation,  and  the 
emaciation — are  obviously  too  ambiguous  to  allow  any  conclu- 
sion to  be  drawn  from  them.  So  also  but  little  importance  can  be 
attached  to  a  diminution  in  the  extent  of  the  resonance  on  per- 
cussion, or  to  a  sinking  in  the  epigastrium.  A  diagnosis  is  possible 
only  with  the  aid  of  the  stomach-tube,  which,  in  a  case  of  contrac- 
tion, will  strike  the  greater  curvature  sooner  than  is  normal,*  and 
even  when  strongly  pushed  downwards,  wall  not  be  felt  lower  than 
the  border  of  the  ribs.  Moreover,  if  the  stomach  be  first  emptied 
by  the  pump,  and  then  water  be  poured  into  the  cavity,  the  fluid 
soon  regurgitates  through  the  tube,  while  the  lower  limit  of  the 
dulness  produced  by  the  fluid  is  always  situated  above  the 
border  of  the  ribs. 

»  Allg.  11.  spec.  Pathologie.  St.  G.illen,  1841.  I.  S.  89  u.  91. 

2  Die  Krankheiteu  des  hoheren  Alters,  etc  1839.  II.  S.  276. 

2  S.  Loseke  Other  remarkable  instances  of  contraction  of  th  j  Btomach  are  recorded 
chiefly  in  the  older  works.  See  particularly  Jos.  Frank,  Prsecepta  pars.  III.  VoL  I. 
Sec.  2.  p.  222.     1835. 

*  Elem.  Physiol.  Lib.  XIX.   Sec  1.  §  3. 

*  This  striking  of  the  lower  end  of  the  tube  against  the  wall  of  the  stomach  can 
sometimes  be  felt  by  the  physician  himself  ;  at  other  times  the  patient  will  be  able  to 
state  the  moment  of  striking  with  the  greatest  positiveness. 


ANOMALIES  IN  SHAPE  AND  POSITION.  335 

The  prognosis  varies  according  to  the  cause  of  the  disease, 
being  of  course  most  serious  when  the  contraction  is  produced 
by  cancer,  and  most  favorable  when  it  results  from  insufficient 
nourishment. 

The  treatment^  so  far  as  any  is  required,  consists  only  in 
adapting  the  diet  to  the  contracted  condition  of  the  stomach, 
and  in  building  up  the  general  health  of  the  patient  by  tonics. 


Anomalies  in  the  Shape  of  the  Stomach. 

These  alterations  in  shape  are  some  of  them  congenital  and 
others  acquired  after  birth.  Among  the  congenital  malforma- 
tions we  find,  besides  the  above  described  abnormal  diminution 
in  size,  constrictions  of  the  stomach  by  which  the  cavity  is  sepa- 
rated into  two  or  more  sacculated  partitions,  and  various  degrees 
of  airesia  of  the  pylorus.  In  the  latter  condition  the  stomach 
is  sometimes  connected  with  the  duodenum  only  by  a  cord,  or  is 
entirely  separated  from  it. 

Tlie  acquired  malformations  are  usually  produced  by  tumors 
situated  in  the  wall  of  the  stomach,  and  especially  by  the  con- 
traction of  extensive  cicatrices. 

These  alterations  in  form,  except  so  far  as  they  produce  results 
which  have  been  previously  discussed,  possess  no  clinical,  but 
only  a  pathologico-anatomical  interest.  The  same  remark  will 
apply  also  equally  to  the  anomalies  in  position  mentioned  below. 

Anomalies  in  the  Position  of  the  Stomttch. 

These  also  are  partly  congenital,  partly  acquired.  Of  the  con- 
genital malpositions  the  most  important  are  :  a  displacement  of 
the  stomach  into  the  thoracic  cavity,  in  consequence  of  a 
complete  or  partial  absence  of  the  diaphragm, '  and  a  complete 
reversion  in  the  position  of  the  organ  and  its  individual  parts 
in  connection  with  a  general  transposition  of  the  viscera.     In 

*  A  collection  of  cases  of  displacement  of  the  stomach  with  diaphragmatic  hernia  is 
to  be  found  in  Schmidt's  Jahrbiicher.  ISOO.  Bd.  89.  S.  160.  Another  case  of  extreme 
interest  is  described  bjr  Bokitansky  (Lehrb.  III.  S.  181). 
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the  latter  case  the  diagnosis  presents  no  difficulty,  if  the  abdo- 
men and  chest  be  carefully  examined,  while  the  displacement 
of  the  organ  into  the  left  thoracic  cavity  can  be  confounded  only 
with  pneumothorax,  from  which  it  can  best  be  distinguished  by 
noticing  the  increase  and  decrease  of  the  limits  of  dulness 
according  as  fluid  is  introduced  or  withdrawn  through  the 
stomach- tube. 

Among  the  acquired  malpositions  may  be  mentioned  :  dislo- 
cations of  the  stomach  by  large  tumors  in  its  vicinity  and  by  a 
distended  transverse  colon,  the  inclusion  of  the  stomach  in  large 
umbilical  and  scrotal  hernias,  and  its  situation  in  the  thoracic 
cavity  in  cases  of  rupture  of  the  diaphragm.  Distortions  of 
various  kinds  may  also  be  produced  by  adhesions  to  neigh- 
boring movable  organs.  Finally,  the  outlines  of  the  stomach 
are  altered  in  position  by  the  prolapse  of  the  organ  during  the 
development  of  a  carcinoma  or  a  gastrectasia. 

Such  changes  of  position  can  be  best  recognized  by  the  use  of 
the  stomach-tube,  by  means  of  which  alternate  dulness  and 
resonance  can  be  produced  at  will  in  the  region  abnormally  occu- 
pied by  the  stomach,  through  the  introduction  and  withdrawal 
of  fluids.  Finally,  the  palpation  of  the  end  of  the  tube,  in  an 
entirely  abnormal  situation,  will  remove  all  doubt  of  the  existence 
of  a  malposition  of  the  stomach. 

Whenever  the  stomach  is  displaced,  derangements  of  digestion 
are  probably  never  entirelj^  absent ;  sometimes,  however,  they  are 
unimportant,  and  then  the  pathological  position  of  the  organ  may 
manifest  itself  in  other  ways,  e,  ^.,  by  dyspnoea  after  hearty 
meals  or  on  lying  upon  one  side. 

Engel  (Wiener  medic.  Wochenschrift.  1857.  No.  41.  S.  738) 
has  found  an  actual  inlussusception  of  the  stomach  in  cases  in 
which  only  the  left  half  of  the  stomach  was  distended  by  gas, 
the  pressure  exerted  by  the  colon  being  only  moderate.  Under 
such  circumstances  ''the  distended  left  half  of  the  stomach  is 
pushed  over  the  strongly  contracted  right  portion,  and  the 
p.ylorus  appears  to  be  invagiriated  into  the  cardiac  half  of  the 
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Solutions  of  Continnity. 

Literatare  of  rnptares  of  the  stomach :  For  the  older  literature  see  Pbuquefs  lit.  med. 
dig.  **  Ventriculi  ruptura."— j!>/<p»r^,  Recherches  m6dicales  pour  servir,  etc.— 
perforations  spontan^es.  Archives  g^n^rales  de  M6d.  1842.  AoClt  et  Septbr.  S. 
377.  An  exhaustiye  work  with  experiments  and  a  historical  development  of  the 
theory  of  ruptures  of  the  stomach ;  containing  also  a  full  bibliography  and  a 
compilation  of  cases. — Romberg,  Ueber  die  Todtlichkeit  dor  Magenwunden,  etc. 
OriginalabhandL  in  Schmidt's  Jahrb.  1845.  Bd.  40.  S.  231  spec.  237.—^.  Poland, 
Contusions  of  the  abdomen.  Guy's  Hosp.  Rep.  3.  Ser.  Vol.  IV.  p.  123.  Refer,  in 
Schmidt's  Jahrb.  105.  S.  74.  1880,  with  a  compilation  of  several  cases.  — Z,. 
Casper,  Praktisches  Handb.  der  gerichtl.  Medicin.  II.  Band.  1864.  S.  276.— 
Newman,  Case  of  general  emphysema,  etc.  Lancet.  Dec.  1868.  p.  72S.—Bui8U 
J,  Somen,  Rupture  of  the  stomach  and  the  spleen  from  a  fall  without  external 
evidence  of  injury.  Americ.  Journ.  of  Med.  Scicnc.  1870.  Canstatt's  Jahresb.  II, 
8.  157.  The  literature  is  not  included  which  treats  of  cases  in  whicli  the  rupture 
resulted  from  gastric  disease  with  erosion  of  the  wall  of  the  stomach. 

Perforation  of  the  stomachy  as  is  well  known,  is  a  not  infre- 
quent termination  of  various  gastric  diseases  accompanied  by  ero- 
sion of  the  coats  of  the  organ,  such  as  cancer,  ulcer,  and,  in  rare 
cases,  softening  and  dilatation  of  the  stomach.  The  finally  result- 
ing rapture  in  these  cases  is  merely  one  of  the  symptoms  of  the 
antecedent  disease,  and,  as  such,  has  already  been  considered  in 
the  respective  chapters.  Another  form  of  rupture  of  the  stomach, 
however,  still  requires  special  mention,  viz.,  that  which  occurs  in 
an  apparently  healthy  stomach,  and  which  maybe  t^rm^di  gasiro- 
rTiexiSj  or  rupture  of  the  stomach  in  the  strict  sense. 

The  question  may  be  raised,  whether,  in  view  of  the  great 
elasticity  of  the  wall  of  the  stomach,  a  laceration  of  the  per- 
fectly healthy  organ  is  ever  possible  during  life. 

This  doubt  is  to  a  certain  extent  justified  by  the  results  of  experiments  upon  the 
cadaver,  since  it  is  very  easy  to  satisfy  oneself  that  water  may  be  poured  into  the 
stomach  so  as  to  distend  it  enormously  without  producing  any  noticeable  solution  of 
continuity.  But  if  this  excessive  distention  be  carried  beyond  a  certain  limit,  the 
leroas  coat  upon  the  surface  of  the  tense  organ  is  seen  to  give  way,  and  fissures  cor- 
responding to  those  of  the  serosa  take  place  in  the  mucous  membrane,  while  the 
muscular  coat  remains  apparently  intact  If  the  distention  be  effected  by  means  of 
a  bellows,  an  emphysema  of  the  wall  of  the  stomach  is  produced,  and  finally  com- 
plete rupture,  the  laceration  taking  place  most  readily  at  the  fundus  and  in  the 
VOL.  VII. -22 
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vicinity  of  tlie  cardia  along  the  lesser  curvature  (LeffevrCi  1  c,  p.  412).  The  ifier  * 
tiires  thus  made  are  round,  with  fimbriated  edges,  or  at  other  times  look  ej  if  Ite  i 
part  had  been  cut  out  with  a  punch-^at  least  these  were  the  results  of  Leftrrr'i] 
experiments. 

The  literature  of  tliis  subject  shows  iinquestionably  thatrap^l 
ture  may  occur  in  a  perfectly  liealthy  stomach  ;  still  this  accid( 
must  certLiirily  be  regarded  as  among  the  mrest  of  eveni^t  and 
future  cases  it  will  be  necessary  to  show  by  microscopical  exai 
nation  tliat  there  has  been  no  fatty  degeneration  of  the  niusci 
coat.     Care  must  be  taken  also  to  estimate  what  share  in  the 
foration  is  dne  to  t!ie  excessive  distention  of  the  wall  of  the  st* 
ach,  and  what  to  the  ante-mortem  gastromalaeia.      The  dt^ii 
of  this  question  turns  upon  the  presence  of  rents  in  the  seroi 
and  mucous  membi-anes  near  the  perforation. 

Exlernal  i^iolenee  to  the  abdomen,  in  the  form  of  blow?,  VAi 
falls,  being  run  ovefj  etc.,  usually  produces  a  rupture  of  'lif 
spleen,  or  more  frequently  of  the  liver ;  but  the  cases  are  not  verr 
rare  in  which  the  laceration  under  such  circumstances  affects ita 
stomacli  alone  or  in  conuectioa  with  other  organs. 

Furthermore,  cases  have  undoubtedly  been  observed  in  wMA 
the  stomach  has  ruptured  after  a  hearty  meal  or  after  eating iafi' 
gestible  food.  Cases  of  this  kind  recorded  by  the  older  writers^ 
before  Cruveilhier'srecognitiou  of  gastric  ulcer,  are  of  courseopai^ 
to  suspicion. 

Among  the  predisposing  causes  of  rupture  of  the  stomach  «« 
must:  evidently  include  also  the  difficulty  with  which  certain inJi' 
viduals  vomit.  When  the  food  fails  to  escape  through  thepylo^ 
rus  with  tin*  proper  rapidity,  and  gases  are  formed  from  tlied^ 
conipcvsition  id  the  ingesta,  X\u^  distention  of  the  stomach  vill 
become  more  and  more  excessive,  until  finally  rupture  will  occflfi 
unless  it  be  prevented  by  vomiting.* 

'  Lcfc'vre  iiientirmfl  a.s  analogous  the  rupture  of  the  stomach  which  is  metw 
horsG,  an  animal,  which,  as  ia  well  known,  vomits  with  great  difficulty.  Mesni 
(ibid.  Obi*.  IVj  is  an  excel  1  en  tilkist  rati  on  of  the  importance  of  free  vomiting  at  * 
moment,  in  order  to  prevent  the  occurrence  of  mpture  of  the  stomach.  Ti 
felfc  asi  if  the  fluiil  drank  passed  down  only  a^  far  as  the  middle  of  the  obe* 
then  immediately  regurgitated.  But  more  probably  the  opening  of  thecal 
moYement  of  vomiting  lasted  but  for  a  moment,  and  waa  foBowed  bja^^spasn 
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The  train  of  symptoms  which  has  been  observed  in  cases  of 
fatal  rupture  of  the  stomach  is  briefly  as  follows  :  a  few  hours 
after  eating,  usually  during  the  night,  the  patient  is  attacked 
with  a  severe  pain  and  weight  in  the  epigastrium,  whicli  becomes 
much  distended.  Nausea  and  ineffectual  attempts  at  vomiting 
ensue.  A  dreadful  terror  overpowers  him,  he  tosses  to  and  fro, 
bends  himself  together,  and  can  obtain  no  relief  by  change  of 
position.  Now  and  then  the  torture  is  relieved  by  intervals  of 
comparative  ease,  but  only  to  return  with  renewed  violence.  The 
pulse  is  regular,  slow,  and  hard.  All  at  once  the  scene  becomes 
altered ;  the  patient  is  himself  sometimes  conscious  that  a 
change  has  taken  place  in  the  abdomen ;  the  hitherto  tearing 
pain  acquires  more  of  a  burning  character  and  shifts  in  position, 
the  abdomen  swells  and  becomes  exquisitely  tender,  the  pulse 
frequent  and  small,  the  skin  cold  and  covered  with  a  clammy 
sweat,  and  the  face  distorted— the  picture  of  perfoi-ation-peri- 
tonitis  becomes  more  and  more  complete.  If  the  parietal  peri- 
toneum have  also  been  torn  in  consequence  of  the  excessive 
tension,  a  general  emphysema  of  the  skin  may  ensue  (Newman). 
Deatli  finally  results,  the  patient  retaining  full  consciousness  up 
to  the  last  moment. 

The  prof/nosis,  after  perforation  has  taken  place,  is  of  course 
absolutely  fatal,  and  the  treatment  merely  that  employed  for 
perforation-peritonitis  in  general.  In  the  first  stage,  however 
— tliat  preceding  the  laceration — in  which  the  epigastrium  is 
distended,  and  fruitless  attempts  are  made  to  evacuate  the 
stomach,  the  necessity  of  immediately  using  the  stomach-pump 
is  apparent  from  a  simple  survey  of  the  situation.  It  is  obvi- 
ous that  when  this  remedy  is  employed  sufficiently  early  the 
fatal  catastrophe  of  rupture  of  the  stomach  may  be  prevented. 
Lefevre  explained  the  importance  of  this  indication  more  than 
thirty  years  ago,  and  recommended  in  the  warmest  terms  that 
the  stomach  should  be  evacuated  by  the  pump,  and  afterwards 
washed  out  with  an  emollient  decoction. 

traction  of  the  cesopha^s."  At  all  events,  no  actual  vomiting  of  the  ingesta  occurred, 
aad  the  ultimate  result  of  the  fruitless  attempts  to  discharge  them  was  a  rupture  of 
the  stomach. 
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Introductory  Remarks  on  the  Anatomy  of  the  Parts. 


PoBition  of  the  Intestmes. 

Commencing  at  the  pylorus,  the  first  portion  of  the  small  in- 
testine is  the  duodenum,  which  is  about  thirty  ctra.  in  length. 
It  consists  of  three  parts  formed  by  two  curvatures,  the  pars 
horizontalis  superior,  the  pars  descendens,  and  the  pars  horizon- 
talis  inferior. 

While  the  first  part,  as  Braune  espcciaHy  has  shown  in  his  recent  work  on  this  sub- 
ject, follows  the  movements  of  the  stomach,  the  pars  descendens  is  firmly  bound  bj 
the  ligamcntum  duodeno-renale  to  the  right  kidney  lying  behind  it,  and  the  pars  hori- 
zontalis inferior  by  connective  tissue  to  the  subjacent  aorta  and  inferior  cava ;  these 
two  portions  are  consequently  comparatively  immovable,  and  when  distended  must 
exei-t  pressure  upon  the  great  vessels  mentioned.  The  para  horizontalis  superior  is 
entirely  covered  by  peritoneum,  the  pars  descendens  on  its  anterior  and  lateral  sur- 
face, and  the  pars  horizont.  inf.  only  on  its  anterior  surface. 

Within  the  horse-shoe  bend,  the  convexity  of  which  is  direct- 
ed towards  the  right,  is  included  the  head  of  the  pancreas,  and 
into  the  pars  descendens  duodeni  opens  the  common  excretory 
canal  of  the  choledoch  and  pancreatic  ducts. 

The  manner  in  which  this  canal  opens  into  the  duodenum  is  of  importanoe  in 
reference  to  the  genesis  of  catarrhal  icterus,  and  will  be  described  more  fully  when 
we  come  to  consider  the  structure  of  the  duodenum. 

The  duodenum  is  followed  directly  by  the  ileum  (including 
under  this  general  term  the  upper  portion,  which  still  retains 
occasionally  the  special  name  of  jejunum),  which,  as  its  name 
indicates,  appears  bent  into  numerous  convolutions.     It  forms 


POSITION  OF  THE  INTESTINES.  341 

early  four-fifths  of  the  total  length  of  the  small  intestine,  occu 
ies  the  greater  portion  of  the  abdominal  cavity,  and,  moreover, 
ips  down  between  the  organs  of  the  pelvis.  The  greater  por- 
on  of  its  convolutions  are  situated  between  the  umbilicus  and 
le  symphysis,  extending  to  the  right  and  left  as  far  as  the  lat- 
ral  boundary  of  the  anterior  abdominal  wall,  while  only  a  very 
nail  portion  of  the  convolutions  are  in  contact  with  the  poste- 
or  abdominal  wall  on  the  right  of  the  inferior  lumbar  vertebrae. 
Jee  fig.  2,  p.  115.) 

Beyond  the  small  intestine  lies  the  large  intestine^  whose 
mg  axis,  however,  is  not  directly  continuous  with  that  of 
tie  small  intestine,  but  intersects  it  at  almost  a  right  angle, 
lince  the  ileum  opens  upon  the  lateral  surface  of  the  large  intes- 
ine  at  a  slightly  acute  angle  somewhat  above  the  very  com- 
lencement  of  the  colon,  the  portion  of  the  bowel  situated  below 
he  point  of  opening  is  thus  naturally  separated  from  the  other 
lortions  of  the  large  intestine.  The  caecum  is  throughout  its 
rhole  extent  surrounded  by  a  serous  layer,  and  lies  with  the 
losterior  duplicature  of  the  latter — the  meso-csecum — upon  the 
iscia  of  the  right  iliacus  internus  muscle.  Below  the  caecum  is 
lie  appendix  vermiformis^  about  seven  ctm.  in  length,  which 
rises  from  the  lateral  surface  of  the  cfficum,  and  may  occupy 
irious  positions,  but  usually  extends  over  the  psoas  muscle 
wards  the  true  pelvis,  so  that  in  inflammations  in  the  neigli- 
>rhood  of  the  appendix  the  region  along  the  right  Poupart's 
jament  presents  morbid  changes  on  percussion  and  palpation. 

Above  the  entrance  of  the  ileum  into  the  caecum  rises  the 
Jon  with  its  well-known  horse-shoe  shape,  which  has  led  to  a 
vision  into  the  ascending,  the  transverse,  and  the  descending 
Jon.  These  parts  are  connected  with  each  other  by  two 
jxures— tlie  right  and  left  flexures  of  the  colon. 

The  ascending  colon  and  the  descending  colon  are  firmly  bound  by  connective 
wie  to  tlie  quadratus  lumborum  muscle  and  the  kidney  on  each  side,  so  that  on 
;  one  hand  inflammatory  processes  in  these  portions  of  the  intestine  may  extend 

the  structures  referred  to,  and  on  the  other  hand  diseases  of  the  kidney  and 
acle  may  involve  the  intestine,  e.  g.,  a  renal  abscess  may  burst  directly  into  the 
ioD.  This  event  occurs  without  injury  to  the  peritoneum^  because  the  latter  covers 
ly  about  two-thirds  of  the  circumference  of  these  two  divisions  of  the  colon, 
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^hile  their  posterior  lateral  surface,  t.  e.,  the  portion  of  tlieir  walls  whieb  Beiortf 
the  quadratuB  lumborum  and  the  kidney,  is  uncovei'ed  by  a  peritoDcal  layer,  Qi 
the  other  hand»  the  tfamnene  colon  is  completely  covered  by  peiitontum.  audi 
moreover  provided  with  a  true  mesentery,  tlie  meso-colon,  which*  being  conuertli 
with  the  greater  omentum,  permits  a  greater  mobility  in  this  portion  of  tLecukii 
than  is  possessed  by  the  ascending  and  descending  portions.  Usually  the  tnuusTew 
colon  runs  directly  across  from  right  to  left,  its  upper  l)order  extending  as  hi^h» 
the  greater  curvature  of  tlie  stomach  and  nearly  as  low  as  the  level  of  the  uaibilicft 
(Sec  fig,  1.  p.  11  A.)  Ita  cumimrative  moliility  and  its  distention  hy  ingc^U  mi;, 
however,  ffive  it  a  variety  of  positions.  I  liave  lately  seen  a  case  (Berichteau»dtf 
Jenaer  medic.  Klinik,  S.  41),  in  wliich  the  distended  colon  pushed  the  a|>exof  tU 
Jjeart  some  two  etm.  to  the  left,  and  completely  replaced  the  dulness  of  thc^pltiei 
and  liver^  the  latter  organ  particularly  being  turned  backwards  upon  tta  traDSTaa^ 
axis.  At  other  times  the  colon  may  sink  below  the  umbilicus,  or  may  crrji  lie* 
se vei'al  c o n vo hi t  i  n ns. 

At  the  fl'^rures,  where  the  transverse  colon  passes  on  the  right  side  ialalfcli 
ascending,  and  on  tiic  left  side  into  the  descending  colon,  the  passage  of  ingott 
seems  to  encounter  considcral>le  dLlay.  This  ex]>lains  the  fact  that  in  infliimni»««y 
processes,  jjarticularly  dysentery,  the  chief  foci  of  disease  are  found  at  the  fleiawv 
and  also  shows  the  advisability  of  giving  special  attention  to  these  places  by  pcrcfii' 
sion  aud  palpatio  a  in  cases  of  const!  pat  ion. 

From  the  crest  of  the  left  ileum  onwards  the  colon  coDsislsd 
a  laro:e  convolulioii  oc«up}  ing  the  left  side  of  the  bod3%  eetii^lf 
surrounded  by  peiitoneiiiii,  and  called  the  sigmoid  or  iliac 
Jlexunu  or  the  S  Roiuiinum.  This  portion  of  the  large  intestine 
fruoi  its  being  provided  with  a  long  mesocolon,  is  more  raobil« 
thiin  the  preceding  part,  so  that  when  much  distended  it  may 
displace  tlie  convolutions  of  the  small  intestine  lying  in  front  ol 
it,  extend  upwards  to  the  abdominal  wall  near  the  umhilicuss 
and  tlius  become  accessible  to  j>alpation.  lJsuall3^,  howevt^n  fb^ 
impaction  ol  tlie  sigmoid  flexure  with  fteces  cannot  be  discovered 
by  pal])ation,  but  only  by  percussion,  which  gives  a  dull  not6  0 
the  left  of  tlie  spine  just  above  the  crest  of  tlte  ilium,    (See  fig.  i 

p.  115.) 

As  a  rule,  the  sigmoid  flexure  eonsiPitsof  a  ningh  convolution,  Tvhich  is  com' 
of  a  dejscemlintj  hitenilly  hituattd  limi*,  nntl  a  median  ascending  limh,  whirh 
sinks  down  over  tiie  left  psoas  muscle  into  the  true  pelvis.     This  Jalter  limb, 
very  much  distendeil,  maVj  in  my  expt'iience,  exert  pressure  npou   the  »u 
psoas  muscle,  and  on  bending  the  left  thigh  may  even  excite  severe  pain,  wliu 
once  aud  permanently  relieved  by  completely  emptying  the  bowel. 
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The  final  subdivision  of  the  intestines,  situated  immediately 
below  the  sigmoid  flexure,  is  the  rectum.  It  begins  at  the  sacml 
promontory,  and  in  its  general  direction  follows  that  of  the 
sacrum  and  coccyx,  making  therefore  at  first  a  bend,  with  the 
concavity  directed  forwards — the  so-called  *' sacral  cuive" — and 
afterwards  turning  backwards  over  the  tip  of  the  coccyx  in  a 
direction  the  reverse  of  the  first  curve — that  is,  with  the  concavity 
presenting  backwards  (''perineal  curve"). 

Besides  these  two  longitudinal  curves,  the  rectum  presents  also  several  lateral 
curves,  which  are,  however,  of  but  little  topographical  importance,  because,  as  Henle 
suggests,  they  are  probably  obliterated  during  the  contraction  of  tlie  longitudinal 
muscular  layer  of  the  rectum.  Only  a  portion  of  the  rectum,  the  uppermost  section, 
is  entirely  surrounded  by  'peritoneum  ;  this  portion  is  also  provided  with  a  mesentery, 
the  meso- rectum,  which,  especially  when  it  has  become  elongated  by  frequent  dis- 
tentions of  the  bowel,  allows  the  latter  a  certain  degree  of  mobility.  The  middle 
portion  is  covered  with  peritoneum  only  anteriorly  and  laterally,  while  the  portion 
from  the  tip  of  the  coccyx  to  the  anus  is  wholly  free  from  peritoneum,  and  is  sup- 
ported by  the  levator  ani,  which  closes  the  outlet  of  the  pelvis.  While  the  posterior 
wall  of  the  rectum,  after  it  has  lost  its  peritoneal  covering,  lies  directly  upon  the 
bone,  the  anterior  wall  is  in  contact  with  the  other  pelvic  viscera — in  the  male  with 
the  bladder,  seminal  vesicles,  and  prostate;  and  in  the  female  with  the  vagina. 
Morbid  conditions  of  these  organs  may,  therefore,  be  palpated  per  rectum,  operated 
upon,  etc. ;  while,  on  the  other  hand,  morbid  conditions  of  the  rectum,  e.  g.,  fsecal 
impaction,  may  give  rise  to  functional  derangements  in  these  organs. 


Strnctore  of  the  Intestines. 

The  wall  of  the  small  intestine  is  composed  of  the  same  mem- 
branes as  that  of  the  stomach — a  serosa^  a  muscular  is  containing 
longitudinal  and  circular  fibres,  between  which  lies  tlie  plexus 
myentericus  of  Auerbach  ;  and  a  mucosa^  the  structure  of  which 
is  so  peculiar  as  to  require  a  more  detailed  description. 

The  muscular  and  mucous  coats  are  connected  with  each 
other  by  a  delicate  nervea,  which  is  divisible  into  two  portions — 
the  external  one  composed  of  tense  connective  tissue,  the  internal 
being  of  loose  texture,  closely  adapted  to  the  folds  of  mucous 
membrane,  and  containing  numerous  vessels,  nerves,  and  espe- 
cially ganglia.  The  muscularis  mucosae  is  composed  mainly  of 
longitudinal  fibres,  which  extend  into  the  intestinal  villi,  and 


344     LEUBE. — DISEASES  OF  THE  STOMACH  AND  nTTESTINES. 

surround  the  intestinal  glands.  Externally  it  is  in  contact  with 
the  nervea,  internally  with  the  propria^  which  consists  of 
reticular  connective  tissue,  and  is  characterized  by  the  abun- 
dance of  its  lymphoid  cells.  The  mucosa  presents  elevations 
which  are  known  as  the  "intestinal  villi,"  and,  on  the  other 
hand,  the  glands  dip  down  into  it. 

The  nilli^  which  are  most  numerous  in  the  upper  part  of  the  smaU  intestine,  and 
are  about  0.5  mm.  in  length  by  0.15  in  breadth,  are  provided  with  one  ormore 
central  chyle-canals,  which  pass  downwards  into  a  flat,  widespread  network  of 
lymphatics  (see  further  on).  In  addition  to  these  canals,  and  the  epithelium  to  be  more 
fully  descri])ed  subsequently,  the  villi  are  also  composed  of  blood-vessels,  which 
form  a  reticulum  around  the  lymph  canals,  and  of  bundles  of  smooth,  muscular 
fibres,  which,  arising  from  the  muscularis  mucosse,  ascend  longitudinaUy  into  the 
villi.  The  contraction  of  these  fibres  throws  the  villi  into  numerous  transverse 
folds,  and  propels  the  contents  of  the  vessels  of  the  villi. 

As  the  intestinal  villi  form  elevations  above  the  surface  of 
the  mucous  membrane,  so,  on  the  other  hand,  numerous  depres- 
sions are  found  in  the  form  of  the  utricular  intestinal  glands. 
These  glands,  wliich  are  known  as  the  crypts  of  Lieberkuhn^ 
resemble  the  gastric  follicles,  except  that  they  are  shorter,  and 
are  provided  with  a  short,  columnar  epithelium,  broadened  at 
the  base.  In  the  duodenum  are  found  also  the  glands  of  Brun- 
ner^  in  diminishing  numbers  from  above  downwards. 

These  glands  differ  essentially,  both  in  position  and  form,  from  the  crypts  of 
Lieberkiilm.  In  the  first  place,  they  do  not  lie,  like  them,  with  their  bases  above 
the  muscularis  mucosae,  but  underneath  it,  in  the  nervea ;  they  possess,  moreover,  a 
botryoidal  structure  of  the  size  of  a  poppy  or  hemp  seed,  with  separate  lobules, 
intricately  tortuous  canals,  and  a  common,  excretory  duct.  Moreover,  the  epithelium 
lining  the  utricles  and  canals  has  been  shown  by  the  investigation  of  Schwalbe  to 
differ  from  that  of  the  Lieberkiihnian  follicles.  It  consists  of  columnar  cells, 
with  a  distinct  basal  process  and  minute  intercellular  canals,  and,  in  the  granulation 
and  cloudiness  of  the  cell-contents,  most  nearly  resembles  the  epithelium  of  the 
pyloric  glands. 

In  addition  to  these  glands,  the  intestinal  mucous  membrane 
contains  also  a  few  glandular  structures  of  a  lymphoid  nature, 
the  glandular  congoblatae  (Henle),  in  the  form  of  the  solitary 
and  Peyefs  follicles.  These  follicles  originate  in  an  aggregation 
of  the  above-mentioned  lymphoid  cells,  which  pierce  the  tunica 
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-pLTopria.  The  follicles  are  accordingly  found  to  be  composed  of 
sk  line,  reticular  tissue,  in  wliich  are  imbedded  a  large  number  of 
closely  compacted  lymph  cells. 

Tlie  number  and  size  of  the  solitary  foUides  vary  considerably  in  different 
ixiclividuals.  Sometimes  scarcely  any  indications  of  them  are  to  be  found,  in  other 
ciuses  they  form  nodular  elevations  on  the  mucous  membrane.  They  may  be 
distributed  either  irregularly  or  at  regular  distances  from  each  other,  or  they  may 
V>e  collected  together  in  small  groups,  forming  transitions  to  Peyer's  patches.  The 
l&tter,  the  aggregated  glands  (glandulre  agminatoe),  are  composed  of  numerous  fol- 
licles, as  many  as  sixty  and  upwards.  They  are  liret  met  with  in  the  lower  portion 
of  the  small  intestine  in  varying  numbers  (twenty  being  the  average),  and  are  always 
i^ituatcd  opposite  the  attachment  of  the  mesentery ;  they  are  circular  or  elliptical  in 
ftliape,  and  are  constructed  in  the  same  way  as  the  solitary  follicles. 

The  microscopic  structure  of  the  follicles,  and  especially  their  neighborliood  to 
tlie  lymph  canals,  prove  almost  conclusively  that  these  bodies  are  merely  smaU 
lymphatic  glands  interspersed  in  the  mucosa. 

The  Lieberkiihnian  follicles  and  the  intestinal  villi  are  absent 
^t  those  parts  of  the  raucous  membrane  where  the  summits  of 
tUe  agminated  glands  are  met  with,  for  the  reason  that  the  for- 
^ler  are  pressed  aside  by  the  latter,  and  are,  therefore,  arranged 
Ground  the  latter  like  a  coronet.  These  parts,  as  well  as  all  the 
I'est  of  the  mucous  surface  of  the  intestines,  are  uniformly  cov- 
ered by  an  epltheliuvi^  which  constitutes  the  most  internal  layer 
of  the  mucous  membrane. 

The  epithelium  is  composed  of  columnar  and  cup-shaped  celh^  the  latter  probably 
being  intimately  connected  with  the  formation  of  mucus.  When  first  discovered, 
they  were  supposed  to  take  part  in  the  process  of  absorption  in  the  small  intestine ; 
but  this  view  has  of  late  been  justly  discarded. 

Tlic  columnar  cells  present  on  their  free  surface  a  finely  striated  border  running 
parallel  to  the  long  axis  of  the  cells. 

The  mucous  membrane  of  the  small  intestine  is  thrown  into 
transverse  folds  (plica)  conniventes  Kerkringii),  which  begin  in 
the  descending  portion  of  the  duodenum,  diminish  towards  the 
end  of  the  ileum,  and  finally  entirely  disappear.  When  the 
intestine  is  relaxed  they  overlie  each  other  in  an  imbricated  man- 
ner, and  can  be  unfolded  only  after  the  removal  of  the  external 
tensely-stretched  layer  of  the  tunica  nervea. 

In  the  middle  of  the  descending  portion  of  the  duodenum,  upon  its  posterior 
wall,  the  regular  arrangement  of  the  transverse  folds  is  interrupted  by  a  longitudi- 
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nol  fold  formed  by  the  opening  of  the  ductus  choledochus  into  the  intestine.    Tliii 
elevation  of  the  mucous  membrane  is  explained  by  the  fact  that  the  bile  duct 
uudenieatli  the  mucous  membrane  for  some  little  distance  before  it  finally  empi 
into  the  bowel.    The  opening  at  the  extremity  of  this  ridge  is  marked  by  a  papilli 
which  is  covered  from  above  downwards  by  a  fold  of  mucous  membrane  (diverti — 
culum  Vateri). 

The  Jdood'Vessels  of  the  small  intestine  arise  almost  exclusively  from  the  superior 
mesenteric  artery,  and  pass  into  the  superior  mesenteric  vein,  to  empty  finally  inh — 
the  trunk  of  the  vena  portaj. 

The  superior  mesenteric  artery  and  its  branches  run  between  the  two  layers  o^ 
the  mes3ntery  to  the  different  portions  of  the  intestine.     The  distribution  of  tiu^m 
vessel  is  characterized  by  numerous  typically  arranged,  arched  anastomoses  of  iti^ 
branches  with  each  other,  especially  ]>y  the  two  large  anastomoses  with  the  coeliacr 
and  inferior  mesenteric  arteries,  which  arise — the  one  above  and  the  other  below  i*t 
— from  the  abdominal  aorta,  viz.,  with   the  coeliac  artery,  through  the  hepatic, 
gastro-duodenalis,  pancreatico-duodeualis  superior,  and  pancreatico-duodenalis  in^ 
ferior  arteries;  with  the  inferior  mesenteric,  through  the  middle  colic  artery,  whicb 
anastomoses  with  the  left  colic  artery.     The  latter  anastomosis  is  much  the  more 
important  of  the  two,  and  is  altogether  the  largest  in  the  whole  body. 

Tlie  transition  from  the  arteries  to  the  veins  takes  place  through  a  fine  capillary 
network,  which  pierces  the  follicles  of  the  mucous  membrane  and  surrounds  the 
glands  and  intestinal  villi.  The  vascular  reticulum  lies  so  immediately  underneath 
the  epithelium,  that  after  the  removal  of  the  latter  the  vessels  may  very  easily  be 
injured,  since  the  layer  above  them  is  scarcely  0.003  mm.  in  thickness. 

The  lymphatic  vessels  originate  in  the  chyle-canals,  which  usually  run  in  the 
central  axis  of  the  villi,  and  terminate  in  cajcal  extremities.  Whether  these  ex- 
tremities are  still  further  connected  with  a  reticulum  of  very  minute  lymph  (absorp- 
tion) vessels  at  the  summit  of  the  villi  hiis  been  a  subject  of  constant  dispute. 
Around  Peyer's  patches  the  lymph-vessels  form  an  annular  network.  The  ends  of 
these  very  minute  chyle-canals  collect  together  in  the  propria  and  nervea,  to  form  a 
liorizontally-situated  reticulum,  from  which  arise  the  different  efferent  vessels,  some 
of  which,  after  piercing  the  intestinal  wall,  pass  directly  to  the  subserous  lymph- 
veesels,  while  the  others  open  first  into  the  lymphatic  network  situated,  with  the 
plexus  myentericus,  between  the  transverse  and  longitudinal  layers  of  the  muscu- 
laris,  so  that  the  lymph  current  has  various  passages  for  escape  (Auerbacb),  and  it 
thus  less  likely  to  be  obstructed. 

The  nerves  of  the  small  intestine  arise  partly  from  the  abdominal  plexuses  of  the 
sympathetic— the  plexus  ccDliacus  and  plexus  mesenterieus  sup. — and  partly  from 
the  abdominnl  portion  of  the  right  vagus.  The  distribution  of  the  nerves  in  the 
intestinal  wall  takes  place  through  two  plexuses  with  very  numerous  ganglia  of 
microscopic  size ;  one,  the  plexus  submucosus,  situated  in  the  nervea,  sends  its 
fibres  to  the  surface  of  the  mucous  membrane ;  the  other,  the  plexus  myentericus 
(Auerbach),  lying  between  the  longitudinal  and  transverse  muscular  layers  of  the 
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The  structure  of  the  large  intestine  is  in  many  respects  the 

same  as  that  of  the  small  intestine.     Thus,  its  mucous  membrane 

is  likewise  composed  of  a  nervea,  a  muscularis,  a  propria  formed 

of  reticular  connective  tissue  with  lymphoid  cells,  and  a  cup- 

sliaped  and  columnar  epithelium,   which,   however,   has  a  less 

cliai-acteristic  border  tlian  in  the  small  intestine.    So  also  we  find 

utricular  glands^  very  similar  to  the  Lieberkiihnian  and  solitary 

follicles.     In  the  vermiform  appendix  these  glands  are  situated 

8o  closely  together  that  this  portion  of  the  intestine  may  b^ 

regarded  as  a  large  agminate  gland  arranged  in  a  tubular  form  ; 

elsewhere  in  the  large  intestine  agminate  glands  are  absent.    The 

chief  difference  consists  in  the  entire  absence  of  villi  upon  the 

mucous  membrane  of  the  large  intestine ;  but  the  arrangement 

of  the  nerve-  and  lymph-plexuses,  except  so  far  as  it  is  modified 

by  the  absence  of  the  villi,  is  the  same  as  that  in  the  small 

intestine. 

Further  details  are  necessary  only  in  reference  to  the  mus- 
culature of  the  large  intestine,  the  larger  folds  of  the  mucous 
nn^mbrane,  and  the  distribution  of  the  vessels,  the  latter  bearing 
an  important  part  in  certain  affections  of  the  large  intestine. 

The  mucoits  membrane^  when  the  intestine  is  contracted,  lies 
in  longitudinal  folds,  which  disappear  on  distention  of  the 
bowel.  In  the  latter  condition,  however,  there  still  remain  the 
plicce  sigmoidece^  which  are  peculiar  to  the  large  intestine. 

These  folds  are  composed  of  transverse  horizontal  elevations  of  the  entire  intes- 
tinal wall,  each  of  which  occupies  only  about  one-third  of  tlve  circumference  of 
the  intestine.  This  limitation  is  due  to  the  fact  that  the  colon  is  traversed  through- 
out its  whole  extent  by  three  longitudinal  bands  {Umia:  coli),  formed  l)y  a  thicken- 
ing of  the  longitudinal  muscular  fibres,  lialf  an  inch  in  breadth,  and  giving  rise  to 
three  depressions  on  the  exterior  of  the  intestine  and  internally  to  three  projections 
of  its  wall.  The  three  longitudmal  furrows  lying  between  the  bands  and  formed 
by  the  inner  surface  of  the  intestinal  wall  are  traversed  in  a  horizontal  directicm  by 
the  sigmoid  folds,  and  are  divided  by  the  latter  into  numerous  sarcull  {liauslra  roh')^ 
which,  when  the  cohm  is  much  distended,  project  upon  the  external  surface  of  the 
l>owel  in  the  form  of  bladders,  separated  from  each  othiu-  by  the  transverse  con- 
strictions. The  sharp  curved  edges  of  the  narrow  crescentic  pli(;e  sigmoidea*  are 
not  usually  all  situated  upon  the  same  j)lane,  but  alternate  in  their  elevations,  so 
that  Luschka's  supposition,  that  when  the  intestinal  wall  contracts,  they  act  like 
pairs  of  shears  to  cut  up  the  f cecal  masses  into  so-called  scybalrc,  is  probably  errone- 
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ous ;  still  they  may  be  regarded  as  assisting  to  prevent,  in  soniie  degree,  the  filling 
back  of  the  more  solid  faecal  masses  as  they  are  propelled  upwards  agamst  the 
force  of  grnvity. 

Besides  these,  which  are  the  principal  folds  upon  the  inner  surface  of  the  into- 
tinal  wall,  there  are  others  of  a  special  character  at  particular  parts  of  the  ki]ge 
intestine. 

At  the  opening  of  the  vermiform  appendix  into  the  caecum  is  usuaUy  placed  i 
duplicature  of  mucous  membrane,  which  more  or  less  blocks  up  the  opening,  ud 
which,  in  Gerlach's  experience,  appears  to  become  rudimentary  in  advanced  yew, 
thus  explaining  the  diminished  frequency  of  faecal  impaction  in  the  vermiform  pro- 
cess and  of  perforations  of  its  wall  in  old  persons. 

At  the  opening  of  the  small  intestine  into  the  large  intestine  is  situated  a  double 
fold,  formed  by  the  protrusion  of  the  former  into  the  lumen  of  the  latter,  ind       | 
called  the  vahula  coli,  or  valve  of  Bauhin.     This  valve  is  composed  of  the  macooi 
membrane  and  the  layer  of  circular  muscular  fibres  of  the  small  intestine,  while  the 
layer  of  longitudinal  fibres  and  the  serosa  are  directly  continuous  with  the  wall  of 
the  large  intestine. 

Finally,  upon  the  mucous  membrane  of  the  rectum,  besides  the  folds  whicsl^ 
are  easily  effaced  by  the  stretching  of  the  gut,  there  is  also  found  a  [>ermanent,  \t^^ 
effaceable  transverse  falciform  fold  (plica  transversalU  recti),  situated  from  six  t^^ 
nine  ctm.  above  the  anal  orifice,  usually  anteriorly,  and  on  the  right  side.     /^ 
should  he  the  rule.,  tlicrefore,  in  introducing  bougies,  etc.,  into  the  rectum,  to  direct  ih^^ 
instrument  to  tlie  left  and  jyosteriorly. 

In   the  most  inferior  portion  of  the  rectum,  where  the  mucosa  is  devoid  o^ 
glands  and  is  transitional  between  the  skin  and  mucous  membrane,  project  from  fivr^ 
to  eight  small  longitudinal  folds,  the  columncs  Morgagni,  between  which  fiecal 
particles  may  be  retained,  sharp  bodies  be  caught,  and  ulcerative  foci  be  readily 
formed. 

The  musculahire  of  the  large  intestine,  like  that  of  the  rest 
of  the  digestive  tract,  is  composed  of  an  external  longitudinal 
and  an  internal  circular  layer  of  fibres.  The  former  consists  of 
the  above-mentioned  muscular  bands— the  taeniae  coli — which 
unite  at  the  beginning  of  the  rectum.  The  circular  fibres 
increase  in  thickness  inferiorly,  and  at  the  anus  form  a  complete 
girdle,  the  sphincter  ani  internus,  which  is  also  joined  at  the  ex- 
tremity of  the  rectum  by  another  unstriped  muscle,  the  muscu- 
lus  recto-coccygeus.  Finally,  the  striped  muscles,  connected  with 
the  rectum,  are  tlie  levator  ani  and  the  sphincter  ani  externus 

Vessels  of  the  laige  intestine  : 

The  arterial  supply  is  derived  from  the  superior  and  inferior  mesenteric  arteries, 
the  latter  of  which  gives  oif  the  superior  hemorrhoidal  to  the  sigmoid  flexure  and 
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I  posteriar  wall  of  the  rectum.     The  superior  hemorrlioidal  coramunicatca  with 

i  middle  henaorrhoidal  derivetl  from  the  hypogastric,  and  with  the  inferior  hem- 

lijoidala  from  the  common  pudendaL     Tiic  capillaries  of  these  vessels  gurromid 

i  intestiual  glandia^  and  around  the  orificea  of  the  latter  form  a  coronal  reticulum, 

^  which  in  turn  arise  the  venous  radicles.     The  mintite  dislrihntion  of  the  vea- 

k  In  the  large  intestine  is  similar^  therefore,  to  that  ^^hich  is  found  in  the  gasUic 

pons  membrane.     The  tenoxt*  trunks  correspond  in  course  nnd  name  to  tlie  arteries 

"re  mentioned;  thus,  the  veins  of  the  colon  empty  into  the  su])erior  and  iuferior 

teric  veins;  in  the  rectum  we  have  the  inferior  and  middle  hemorrhoidals, 

ich  empty  into  the  internal  iliac  vein,  and  the  superior  hrmorrhoidal  which 

ies  ioto  the  inferior  mesenteric,  and  thus  int<j  a  1 1 ranch  of  the  portal  vein, 

nning  an  anasUimttsU  of  great  palholmjkal  impttrtance  bet  ween  the  circulation  in  the 

^ft^iie  viscera  and  that  of  Ihe  rtst  of  the  lower  half  ^f  '^*  h^f^ly'     The  plexus 

imed  by  these  different  veins  around  the  rectum  (plexus  hemonhoidalisj)  15  situ- 

in  the  tunica  nervea,  and  in  the  main  runs  parallel   to  the  lung  axis  of  the 

inc.     The   inferior  Yt\i\^^  after  i>iercing  the  external  sphincter  muscle,   form 

t^tmA  the  anal  orifice  a  subcutaneous  network,  the  engorgements  of  which  give 
to  what  are  known  as  external  honojrhoids. 


Physiologieal  Considerations. 


The  cTiyniej  after  escaping  from  the  stomach  tlirotigh  the  pylo- 

I  ISj  becomes  mixed  with  the  seereUons  of  the  Iher^  panernas^ 
mi  secernent  glands  of  the  intestines.  The  infestinal  juice  ia 
■pplied  almost  exclusively  by  the  Lieberktihnian  follicles,  and 
By  to  a  very  small  exti^nt  by  the  duodenal  ghmds  of  Bninner. 
Ul*  of  these  secretions  take  an  important  part  in  the  processes 
s  digestion  and  absorption  wliich  have  been  energetically  begun 

II  the  stomach.  It  is,  of  course,  unnecessary  to  enter  here  into 
pU  details  in  regard  to  their  composition,  formation,  excretion, 
|bd  action,  and  in  the  following  remarks  these  points  will  be 
ouched  upon  only  so  far  as  a  knowled^^e  of  them  is  essential  to 
ai  anderstanding  of  the  diseases  of  the  intestinal  canal. 

^"  the  first  place,  the  secretion  of  the  lircr — the  hiU — wliich  is  an  extremely  im- 

*t  secretion  for  the  proceasea  of  digestiEm  and  absorption  in  thf  iate.^tine»,  con- 

•ttia,  as  ita  principal  ingrfdieiits^  the  potash  and  aoda  salts  of  the  hilinrij  acidit,  tlio 

■^  ^ ^^^ 

'Hitherto  it  haB  been  impossible  to  obtain  the  secretiou  of  Bmnner's  glanda  by 
•elff  and  therefore  nothing  poaitive  has  been  ascertained  in  re^^ard  to  its  composition 
Idi 
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starch  into  sugar  with  an  energy  surpassing  that  of  the  saliva ;  like  the  bile,  it  sapon- 
ifies and  emulsifies  fats — this  being  its  main  function ;  and,  finally,  it  exerts  a  diges- 
tiye  action  upon  albuminous  substances  and  tlie  glutens,  converting  them  into 
peptones  and  ultimately  into  leucin,  tyrosin,  and  the  fsecal- smelling  indol.  The 
formation  of  the  pancreatic  juice  undoubtedly  t^ikes  place  in  the  cells  of  the  pancre- 
atic gland,  and  is  accompanied  by  swelling  and  reddening  of  the  organ.  The 
discharge  of  the  secretion  seems  to  be  excited  by  the  gastric  nerves,  so  that  the 
acid  gastric  juice  and  the  alkaline  pancreatic  juice  are  poured  out  simultaneously. 
The  quantity  of  the  latter  secretion  has  never  been  ascertained. 

The  intestinal  juice,  secreted  by  the  Liebcrklihnian  follicles  throughout  the  entire 
length  of  the  intestines,  is  obtained  in  a  pure  state  by  isolating  a  loop  of  intestine 
in  the  manner  practised  by  Thiry.  Obtained  in  this  way,  the  secretion  is  a  thin, 
strongly  alkaline  fluid.  Its  digestive  power  is  certainly  much  less  active  than  that 
of  the  pancreatic  juice;  but  its  effects  are  not  yet  definitely  determined.  It  is  cer- 
tain, however,  that  crude  fibrin  is  dissolved  by  it,  and  that  it  produces  peptones 
which,  according  to  my  investigations,*  are  analogous  in  their  reactions  to  the  pep- 
tones pi*odiiced  by  the  gastric  and  pancreatic  juices.  On  the  other  hand,  albumen 
coagulated  by  heat  or  acids  and  boiled  fibrin,  do  not  appear  to  be  attacked  by  the 
pure  juice.  Furthermore,  the  intestinal  juice  of  dogs  does  not  under  all  circum- 
stances convert  starch  into  sugar  or  emulsify  fats,  but  I  have  always  found  it  to 
possess  the  power  of  converting  cane  into  grape  sugar.  Human  intestinal  juice,  how- 
ever, as  shown  by  Busch's  *  experiments  in  his  remarkable  case  of  fistula  of  the 
small  intestine,  is  probably  able  to  partially  dissolve  pieces  of  albumen  and  meat, 
and  to  convert  starch  into  sugar ;  but  Busch  was  unable  to  discover  any  conversion 
of  cane  into  grape  sugar.  That  this  juice  actually  does  possess  saccharifying  prop- 
erties is  in  the  highest  degree  probable,  from  the  experiments  of  Kiihne  with 
cholera  stools,  which  were  found  to  convert  starch  into  sugar  energetically.  There 
was  no  evidence  in  this  case  of  any  pancreatic  juice  in  the  evacuations ;  while,  on 
the  other  hand,  the  saccharifying  power  was  too  marked  to  be  accounted  for  by  an 
admixture  of  swallowed  saliva.  The  digestive  action  of  the  intestinal  juice,  like 
that  of  the  other  digestive  juices,  depends  upon  the  presence  of  ferments.  The 
quantity  secreted  during  digestion  is  doubtless  considerable,  since  we  know  that  the 
usually  almost  entirely  quiescent  secretion  can  be  abundantly  increased  by  mechan- 
ical and  chemical  irritants,  such  as  the  action  of  acids,  etc. 

The  digestive  changes  effected  by  the  secretions  above  de- 
scribed are  carried  on  chiefly  in  the  small  intestine,  and  there, 
also,  most  of  the  products  of  digestion  are  absorbed.  This  is 
the  case  particularly  with  the  fats,  which,  after  having  been 
saponified  and  emulsified  by  the  pancreatic  juice  and  the  bile, 

'  Med.  Centralblatt.  1808.  S.  289. 
«  Virchow's  Archiv.  XTV.  S.  140  ff. 
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are  absorbed  by  the  villi.  After  the  use  of  fatty  food,  the  chyle- 
vessels  present  a  white,  milky  appearance,  in  consequence  of  • 
their  being  filled  with  chyle,  which  is  made  opaque  by  the  sus- 
pended fat.  The  absorption  of  the  fat  through  the  villi  is 
effected  chiefly  by  the  contraction  of  the  muscles  of  the  villL 
When  irritated,  the  villi  contract  in  a  transverse  direction,  and 
exhibit  a  vermicular  wrinkling,  like  that  of  an  "  oestrus-larva." 
By  this  means  the  contents  of  the  villi  are  forced  downwards 
into  the  chyle-  and  blood-vessels.  As  the  muscles  relax,  the 
chyle  is  prevented  from  returning  by  the  valves  which  exist  in 
the  minute  chyle-vessels,  and,  the  internal  pressure  being  thus 
removed  when  the  villi  again  become  erect,  a  renewed  process  of 
absorption  takes  place.  The  absorption  of  fat  is  usually  com- 
pleted by  the  time  the  chyme  has  reached  the  lower  part  of  the 
small  intestine  ;  still,  under  special  circumstances,  the  fat  may 
be  absorbed  even  after  it  has  passed  into  the  large  intestine  (see 
below). 

The  sugar,  most  of  which  is  formed  from  the  starch,  undei 
the  influence  of  the  pancreatic  juice,   and  probably  also  the 
dextrin^  are  likewise  absorbed  in^the  small  intestine  ;  so  also  the 
lactic  acid  salts  arising  in  the  small  intestine  from  the  combina- 
tion of  the  alkalies  of  the  intestinal  juices  with  the  lactic  acid 
produced  in  the  stomach  by   the  fermentation  of  the  carbo- 
hydrates.     Most  of  the  sugar,    like  the  fat,    is    undoubtedly 
absorbed  by  the  chyle-vessels,  as  is  shown  by  the  fact  that  the 
portal  vein  never  contains  more  than  a  small  amount  of  sugar. 
At  the  same  time  there  can  be  no  question  that  at  least  a  small 
portion  of  the  readily  diffusible  saccharine  and  saline  solutions 
are  absorbed,  not  by  filtration  in  the  way  described,  but  by  a 
simple  diffusion  into  the  blood-vessels.     Even  of  the  fat,  small 
quantities  are  absorbed  by  the  blood-vessels  in  the  form  of 
saponaceous  solutions,  as  is  shown  by  the  blood  always  contain- 
ing soap,  and  by  the  experimentally-demonstrated  fact  that, 
when  soap  is  fed  to  an  animal,  by  far  the  greater  portion  is 
absorbed  (Radziejewski). 

It  is  in  the  highest  degree,  probable,  therefore,  that  the  carbo- 
hydrates, as  well  as  the  fat,  are  absorbed  in  both  ways — that  is, 
by  both  the  lacteals  and  the  blood-vessels,  though  undoubtedly 
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chiefly  by  the  lacteals.  The  same  is  true  of  the  absorption  of 
the  albuminates  and  their  derivatives.  The  hypothesis  long  ago 
advanced  by  Briicke,  that  albuminous  substances  are  absorbed 
as  such  by  the  chyle-vessels  before  they  have  been  converted  into 
peptones,  cannot  be  disputed  at  the  present  day  ;  but,  admit- 
ting this  fact,  it  is  difficult  to  see  why  the  readily  diffusible 
peptones  should  not  also  be  absorbed  by  the  blood-vessels  like 
other  perfect  solutions.  Nor  is  there  any  reason  to  suppose 
that  the  peptones,  after  having  passed  into  the  blood,  are  merely 
converted  into  urea  or  the  intermediate  products  of  nitrogenous 
metamorphosis.  On  the  contrary,  the  absorbed  peptones  play 
an  important  part  as  nutritive  material  (Plosz,  Maly),  being 
reconverted  into  albuminous  substances — a  synthesis  of  which 
there  are  still  other  instances  in  the  process  of  assimilation.^ 
Tlie  absorption  of  peptones  takes  place  through  both  the  lac- 
teals and  the  blood-vessels ;  while  the  albuminates,  which  have 
not  been  converted  into  peptones,  are  probably  taken  up  exclu- 
sively by  the  lacteal  vessels,  in  which  they  can  be  directly 
demonstrated.^ 

All  these  absorbent  processes  undoubtedly  take  place  chiefly 
in  the  small  intestine,  which,  through  its  villi,  is  provided  with 
an  anatomical  mechanism  eminently  adapted  for  absorption. 
The  final  share  in  this  process  devolves,  however,  upon  the  large 
intestine,  as  is  shown  by  the  fact  that  the  fluid  chyme,  after 
reaching  this  part  of  the  digestive  tract,  becomes  more  and  more 
inspissated.  The  probability  that  the  large  intestine  plays  a 
more  important  part  in  the  absorbent  process  than  is  commonly 
supposed,  is  supported  also  by  the  fact  that,  in  dogs  with  a 
fistula  of  the  colon,  the  food  escapes  through  the  opening  as 
early  as  an  hour  and  a  half  after  food  is  taken,  while,  as  is  well 
known,  the  food  usually  tarries  in  the  large  intestine  for  at  least 
twenty  times  this  period. 

All  the  digestive  processes  which  take  place  in  the  large 
intestine  are,  however,  of  a  merely  secondary  character,  and  are 
the  result,  partly  of  the  continued  action  of  the  pancreatic  Juice, 


*  Vid.  Hermann,  Physiologie.  5.  Aufl.  S.  169. 
«  Briicke,  Vorlesungen.  1.  S.  338. 
VOL.  VII. -23 
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and  partly  of  the  continued  transformation  of  the  albuminates 
into  peptones.  The  carbo-hydrates  are  here  more  completely 
fermented,  with  formation  of  sugar  and  especially  lactic  acid,  to 
the  presence  of  the  latter  of  which  is  due  the  acid  reaction  of  the 
contents  of  the*  large  intestine,  in  contrast  with  the  alkaline 
reaction  of  those  of  the  small  intestine.  Furthermore,  the  trans- 
formation of  the  albuminates  proceeds  beyond  the  formation  of 
peptones,  leucin,  and  tyrosin,  to  the  production  of  the  faecal- 
smelling  indol — a  transformation  closely  allied  to  what  takes 
place  in  ordinary  putrefaction  of  the  albuminates.  The  laige 
intestine  contains  also  a  large  amount  of  gases,  which  are  to  be 
regarded  as  the  result  of  this  spontaneous  decomposition  in  the 
large  intestine,  and  which  consist  of  carbonic  acid  gas,  hydrogen, 
nitrogen,  light  carbonetted  hydrogen  gas,  and  almost  always 
sulphuretted  hydrogen.  To  the  latter  gas,  in  connection  with 
the  volatile  fatty  acids  and  the  offensive  indol,  is  due  the  repul- 
sive feculent  odor  of  the  contents  of  the  large  intestine.  Finally, 
the  remains  of  the  unabsorbed  ingesta  accumulate  in  the  rectum, 
and  form  the/ceces. 

The  foUowing  are  the  principal  ingredients  of  the  fajces :  CeUulose,  chlorophyll, 
smaU  quantities  of  unabsorbed  albuminates,  lactic  acid  and  grape  sugar,  wholly 
undigested  particles  of  food,  such  as  pieces  of  meat,  starch  grains,  fats,  etc., 
besides  excretin,  cholesterin,  clioloidic  acid,  dyslysin,  stercobilin,  and,  when  tlie 
food  has  passed  rapidly  through  the  intestinal  canal,  also  the  salts  of  the  biliary 
acids,  bilirubin,  and  probably  unaltered  pancreatic  juice.  Among  other  ingre- 
dients may  also  be  found  lime-  and  magnesia-soaps,  volatile  fatty  acids,  Tarioos 
salts,  including  the  ammoniaco-magnesian  phosphate,  and  not  unfrequently  fungi 

It  is  evident,  from  the  preceding  considerations,  that  tJie  large 
intestine  possesses  no  specific  digestive  function — at  least, 
nothing  more  than  a  feeble  digestive  action  on  the  part  of  the 
secretion  of  the  Lieberkiihnian  follicles  (see  above).  This  absence 
of  digestive  power  in  the  large  intestine  has  recently  been  directly 
confirmed  by  the  experiments  of  Czerny  and  Latschenberger,  in 
the  case  of  a  patient  with  a  fistula  of  the  colon.  They  found, 
however,  that  the  human  large  intestine  possesses  the  power  of 
absorbing  fluid  solutions  of  albumen,   emulsions  of  fat,    and 
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That  the  large  intestine  under  certain  circamstances  is  able  to  absorb  fat,  was 
diacoYered  many  years  ago  by  Kolliker;'  he  introduced  oil  into  the  rectum  of  a 
young  cat,  and  found  the  epithelium  of  the  large  intestine  filled  with  fat.  Eimer ' 
found  that  in  the  frog,  while  small  quantities  of  fat  remained  unabsorbed  by  the 
large  intestine,  absorption  took  place  when  large  quantities  were  used  ;*  and  I  have 
myself  found  that,  in  the  dog,  fat,  although  usually  unabsorbed  by  the  large  in- 
testine, is  taken  up  if  the  fat  be  emulsified  by  the  addition  of  pancreatic  juice. 

As  regards  the  clinical  application  of  these  results  to  the  composition  of  nutritive 
atemata,  future  experience  must  decide  whether  simple  solutions  of  albumen,  with 
or  without  the  addition  of  fat  and  starch,  can  accomplish  as  much,  and  are  practi- 
cally as  available  as  the  enemata,  composed  of  meat  or  fat  with  pancreatic  juice, 
recommended  by  me,  and  since  then  repeatedly  tried  by  others. 

The  propulsion  of  the  chyme  in  the  intestines  is  effected  by 
the  so-called  motus  peristalticus^  wliich  manifests  itself  in  the 
well-known  "vermicular"  movements  of  the  intestine.  These 
movements  are  generated  in  a  reflex  manner  by  the  irritations  of 
the  intestinal  mucous  membrane.  The  nerve  centres  immediately 
concerned  in  the  production  of  the  peristalsis  are  situated  in  the 
ganglia  of  the  intestinal  wall,  as  shown  by  the  fact  that  these 
movements  still  continue  in  an  exsected  portion  of  the  intestine. 
More  remotely  concerned  are  the  vagus  and  splanchnic  nerves. 
It  has  been  well  established  by  Pfliiger  that  irritation  of  the 
splanchnic  nerve  arrests  the  movements  of  the  intestine^  while, 
on  the  other  hand,  the  vagus  has  probably  a  motor  action  upon 
the  peristalsis.  The  discharge  of  nerve  force  by  which  the  con- 
tractile movements  are  ultimately  excited  seems  to  be  determined 
by  the  venosity  of  the  blood  circulating  in  the  wall  of  the  intes- 
tine, or,  in  other  words,  by  a  lack  of  oxygen.  Saturation  of  the 
blood  with  oxygen  checks  peristalsis,  while  asphyxia  increases 
the  movements.  At  present,  however,  there  is  no  one  theory 
wliich  satisfactorily  explains  all  the  phenomena  of  the  peristaltic 
moTements. 

The  peristaltic  movements  take  place  always  in  one  direction. 
Anti-peristaltic  movements,  although  we  are  compelled  to  infer 
their  occurrence  in  certain  pathological  conditions,  are  never 


'  Wiirzburgor  Verhandl.  Bd.  VII.  8.  174. 

«  Virchow's  Archiv.  48.  S.  119.  ff. 

'Deutacbes  Archiv  fur  klin.  Medicin.  1872.  Bd.  X.  S.  37. 
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observed  in  the  normal  animal.  Sanders,  however,  has  seen  anti- 
peristaltic movements,  limited  to  the  colon,  in  a  case  of  diarrhcea, 
in  which  the  movements  in  all  other  parts  of  the  intestine  took 
place  peristaltically. 

The  peristalsis  is  particularly  active  in  the  small  intestiiie,  so  that  normally  the 
chyme  is  propelled  into  the  large  intestine  very  rapidly  (see  above).  In  the  colon, 
on  the  other  hand,  the  peristalsis  takes  place  very  slowly ;  hence  the  very  long  deky 
of  the  faeces  in  this  portion  of  the  intestines.  The  reflux  of  the  contents  of  the 
colon  into  the  ileum  is  entirely  prevented  by  the  valve  of  Bauhin.  FinaUy,  in  the 
sigmoid  flexure  and  rectum  we  find  the  fn?ccs  proper.  Their  discharge  is  effected, 
as  is  well-known,  by  the  aid  of  abdominal  pressure.  During  the  act  of  defecation 
the  straining  probably  produces  a  temporary  accumulation  of  carbonic  acid  in  the 
intestinal  vessels,  and  thus  increases  the  peristalsis ;  at  the  same  time  the  content! 
of  the  bowel  are  directly  compressed  and  expelled  by  the  act  of  straining,  the  re- 
sistance of  the  rectal  sphinctei-s  being  overcome  by  the  pressure  of  the  descending 
fffical  mass,  while  according  to  Luschka  the  levator  ani  draws  the  end  of  the  rectum 
forwards  and  upwards,  and  the  posterior  wall  of  the  bowel  glides  over  the  faecil 
column. 


Enteritis.     Catarrhns  Intestinalis.     Inflammation  of  the  Intes- 
tines.   Intestinal  Catarrh. 

Acute  and  Chronic  Intestinal  Catarrh.  Inflammation  of  the  Buodennm. 
Jejunitis.  Ileitis.  Typhlitis.  Perityphlitis.  Proctitis.  Periproctitii 
Intestinal  Catarrh  of  Childhood. 

For  the  older  literature  see  Plouquet,  Lit.  dig.  under  Diarrhoea,  etc. — CeUtu,  Lib.  IV- 
19. — Morgagni^  De  sedibus,  etc.  Ep.  LXV.  Abs.  5. — Henninga,  Kennzeichen  und 
Heilart  dor  Entzundungen  des  Magens  und  der  Gedarme.  Kopenhagen.  17d5. 
— Pemherton,  Diseases  of  the  Abdominal  Viscera.  Loud.  1807. — Brouuau,  His- 
toire  des  phlegmasies  ou  inflammations  chroniques.  Paris.  1822. — BiUardy  Dc  l» 
nieml)rane  muqueuse  gastro-intestinale,  etc.  Paris.  1825. — Ahercronibiej  PathoL 
and  prac.  researches  on  diseases  of  the  stomach  and  intestinal  canal.  1828. — Leuer^ 
Die  Entzi'iudung  and  Verschwarung  der  Schleimhaut  des  Darmkanals.  1830. — 
Kisenmann,  Die  Familie  Rheuma.  Band  III.  8.  ZZ\.— Mayer,  Die  Krankheitea 
des  Zwolffingerdarms.  Diisseld.  1844. — Duchs,  Ueber  Zahndiarrhce.  BuU.  de 
thgr.  1847.  Schmidt's  Jalirb  58.  S.  54. — Ilauner,  Mittheilung  aus  dem  Kinder- 
spital  zu  Miinchen.  Deutsche  Klinik.  No.  9.  1851. — Schunnans,  Ueber  die  Ente- 
ritis der  Kinder.  Pressc  m^d.  1851.  Schmidt's  Jahrb.  75.  8.  190.— i?*W*rt,  Ueber 
cinige  Krankheitcn  des  Verdiuiinirskanals  wahrcnd  der  ersten  Kindheit  Gaz.  dc 
Paris.  1853.  Schmidt's  Jalirb.  80.  S  61.  — FIrcAow,  Ilistorisches,  Kritisches,  und 
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^odtives  zur  Lchre  der  UnterleibRaffectionen.  Virchow's  Archiv.  V,  Heft  3,  S. 

I48b  1853. — Boem^  Verengung  Am  ^laflklaoiie  durch  Ntubildung  in  deseen  Urn- 

^ebong,  Jouni.  de  Bmx.  lt^55.  Schmidt^a  Jalirb.  90.  S.  315.—  Willigk^  Sectiona- 

berichte,  etc.  Priiger  VierUlsjalim-Uiift  XIIL  2,  a,  1850.— i^urJ^/i,  Vcreiiguruug 

dw  Heocoecalyffnuiig.  Uaion  mSd.  57.   1850.  Schmidt's  Jalxrb,  m,  S.  204.— 

Eaherthofi,  Pathological  aud  practical  ol  i^iTViitiuu^,  etc.  London.  1857.  Ibid. 

100-p.  263.— Gfw^  Klinik  der  Greisenkrankhcituo.  Erlangea  1857-1860.— Z<3 

BaMkr,  Ueber  die  Enteritis  der  Sauglinge.  Journ.  de  Bord.  2. 8er.  V.  1800-CL 

Scbmuk's  Jalirb.  IM.  9.  M.—  lMZMinky,  Dritter  Jahrcabericht,  etc.  Journal  fur 

Khderkrankheiten.   1859,    8.    254.   1861.   S,    229.— /^ifimJ,  Contusion  of  the 

ttbdomeiL  Guy's  Hosp.  Rep.  3.  Schmidrs  Jnhrb,   105.  S.  7B.  mm.—Bntchut, 

Piact  treatise  on  the  diseases  of    children,  etc.,  London,  1855,  vdih  a  full 

dig^  of  the  literature  of  the   subject  —  Wlnteriutz,    Hjdriatiache  Bthand- 

hiDgdfir  Diarrhoj  ini  KiudcsalttT.  Jahri>.  fQr  Kindcrheilkunde,  VITI,   Heft  3  u. 

4  1M7.— i*^  Sir^dey^  Note  pour  semr  it  I'^tude  des  concretions  muriueuscs 

memhmfli formes,  etc.  Union  mC*dic.  1860. — Cottrval,  Aehnl.  Beobaclitung  Can- 

tUn'i  Jtthresb.  1800.  S.  1H3. —  Gj^^uheim^r,  Vci'suche  liber  Hydrotherapie  (jei 

Ditrriitfidcr  Kinder.  Biiyer.  AerztL  Intt'lbgeuzl^l.  1R60.  No.  24.^ — Simon,  J..  Notes 

poiirservir  ^  Tbistoirc  de  quelques  di»nh<*c8  specifiques.  Arcliives  gfenSr.  de  raC*d, 

4&  180.  1B70. ^-Sultofi^  A  burn  ;  death  from  profuse  diarrhcca,  etc  Brit.  medL 

Jottm,  1870. — Da  €i*«lft,  Memlminous  enteritis.  Anu-ric.  Jtjurn.  of  the  Medical 

^mQi^—}lliMtefid,  Mucus  dtsefise.  Brit. Med.  Joiirn.  1S7!.  S-  ii^.—Fraentzel, 

Bntemtomic  bei  Ileus.  Virehow'H  Arch.  40.  164. — The  recent  works  of  Bctmhfrtjer^ 

O^rhardt^  SUiner^  Camtati^   Wuitikrlich,  Heavck^   I'^lentincr^  etc 
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Hie  lame  way  as  dyspepsia  was  classified  among  the  inflammations  of  the 
•^cb,  80  dlarrhcBa  might  with  equal  propriety  be  included  among  the  inflanmia* 
'  of  the  intestines — in  fact,  it  was  expressly  maititiiiiied  l*y  Broussuis  that 
'"hcea  could  not  occur  without  an  inflammation  of  the  intestinal  mucous  mem- 
«.  This  view  is,  however*  opiKisrd  hy  the  common  experience^  that  a  sudden 
•k  of  diarrhcea  may  bo  caused  Ijy  mental  emotion  and  other  nervous  influences, 
kiifactory  explanation  of  sucli  Oises  is  impossiljlc  in  tlie  present  Hti*te  of  physio- 
■^  science,  because  our  knowledge  of  the  innervation  of  tiio  intestines,  sus  it  is 
Btned  in  the  production  of  the  peristaltic  movements,  is  too  indeflnitc^  'wliilc  it 
Lite  useless  to  resort  to  such  explanations  aj*  an  irritation  of  tlic  vagus,  a  tem- 
ry  paralysis  of  the  mescDteric  nerves »  or  similar  pos.sib]c  causes.  At  all  eventR, 
-yf  diarrhoja  the  attack  rapidly  subsides,  and,  just  as  after  the  administra- 
!  laxative,  only  one  or  two  loose  discharges  occur  without  any  sub- 
^*  an  inleatinal  lesion.  Such  deviiitious  from  the  ordinary  move- 
•\v  probal>ly,  therefore,  be  regarded  partly  as  still  lying 
t!y  as  neuroses  of  tljc  intestine,  as,  for  example, 

hall  confine  ourselves  to  the  considcra* 
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tion  of  those  pathological  changes  and  morbid  symptoms,  which  are  connected  with 
conditions  that  are  generally  acknowledged  to  be  of  an  inflammatory  nature. 


Pathological  Anatomy. 

Tlie  intestinal  mucous  membrane  in  acute  catarrh  is  Tnore  of 
less  vividly  reddened  ahd  swollen,  its  superficial  layers  occasion- 
ally osdematous,  the  epithelium  abundantly  desqu^TruUedjOu 
cells  enlarged,  the  protoplasm  granulated,  and  the  nuclei  in- 
distinct. 

Tlie  microscopico-anatomical  changes  last  mentioned  are  not,  however,  to  be 
regarded  as  pathognomonic  of  intestinal  catarrh,  for  the  reason  that  in  the  InteBdne, 
just  as  in  the  stomacli,  i)ost-mortem  changes  may  take  place  in  the  inflamed  tiflsoe, 
particularly  the  epithelium,  from  the  action  of  the  digestive  juices,  which  reUin 
their  powers  for  some  time  after  death ;  while  the  same  changes  may  occur  in  the 
desquamated  epithelium  during  life  when  the  epithelium  has  been  subjected  to  a  pro- 
cess of  digestion.     The  presence  of  altered  epitlielium  in  the  dejections  of  individ- 
uals with  intestinal  catarrh  is  in  itself,  therefore,  no  evidence  of  intestinal  inflam- 
mation— indeed,  the  only  circumstances  under  which  such  a  conclusion  could  be 
drawn,  would  be,  when  an  artificial  inflammation  of  the  intestines  had  been  excited 
in  an  animal,  and  the  mucous  membrane  liad  been  examined  immediately  after 
death.     Moreover,  it  should  be  borne  in  mind  that  all  the  symptoms  of  intestinal 
catarrh  may  be  present  dui'ing  life  without  any  injection  of  the  mucous  membrane 
after  death,  just  as  happens  in  the  case  of  other  mucous  membranes  which  can  be 
directly  inspected  during  life. 

When  the  injection  is  well  marked,  it  is  sometimes  bright, 
sometimes  dark ;  in  extent  it  may  be  either  diffuse  or  circum- 
scribed, and  it  is  especially  noticeable  in  the  vicinity  of  the  glands. 
Frequently,  extravasations  of  blood  are  also  found.  The 
inflammatory  exudation  upon  the  free  surface  is  probably  very 
copious,  and  undoubtedly  contributes  to  the  liquefaction  of  the 
faeces ;  but  the  fluidity  of  the  discharges  in  enteritis  is  to  be 
explained  chiefly  by  the  fact  that  the  intestinal  juices,  which 
recent  experiments  have  shown  to  be  poured  out  in  great  abun- 
dance, are  propelled  rapidly  downwards,  in  consequence  of  the 
active  peristalsis  excited  by  the  inflammation,  before  the  absorp- 
tion of  the  products  of  digestion  and  the  condensation  of  the 
faeces  can  take  place.    The  longer  the  inflammation  continues 


INTESTINAL   CATARRH.  3S9 


pi  greater  will  be  the  number  of  extravasated  pus  corpuscles 
Ixed  with  the  intiammatory  exudation, 

i  The  solitwry  follicles  and  those  of  the  agminated  glands  may 
lieome  swollen,  especially  in  the  more  severe  forms  of  acute 
t1i,  and  then  appear  as  dull-gray  vesicular  promiueuces  as 
;e  as  the  head  of  a  pin^  surrounded  by  a  reddened  border.     If 
swollen  glands  become  necrosed,  the  so-called  follicular  idcera 
formed.  The  latter  will  be  described  more  fully  subsequently, 
"will  be  also  the  catarrhal  ulcers  which  arise  from  small  eroaious 
points  where  the  epithelium  has  been  destroyed. 
In  chrome  intestinal  catarrh,  which  is  generally  developed 
in  the  acute  form,  the  chief  changes  are  a  dilatation  of  the 
s,  and  a  deep  diffused  redness  mixed  with  a  brown  glaty 
entation,  especially  of  the  villij  resulting  from  previous 
vasations.    In  this  form  of  catarili,  also,  we  find  the  mucous 
mbrane  swollen,  and  covered  wirh  an  abundant  purulent  ex  li- 
on, wlule  the  alteration  of  the  epithelia  is  shown  by  the  in- 
itinctness  of  their  nuclei  and  by  the  molecular  cloudiness  and 
Aty  degeneration  of  their  protoplasm.     The  ^olitnvy /ollicles  are 
iU  more  swollen  than  in  acute  eatarrh,  pigmented,  and  some- 
imes  converted  into  ulcers.     In  tlie  large  intestine  more  partic- 
iarly,  the  mucous  membrane,  or  rather  its  submucosa,  proUf- 
ites  in  various  places  in  the  form  of  papillary  tumors  (enter- 
iapolyposa).     Modifications  in  the  usual  anatomical  picture  of 
toitis  may  also  be  produced  by  changes  in  the  Lieberkiihnian 
lUieles.     Thus  the  secretions  may  accumulate  in  the  gland-sacs, 
as  to  give  rise  to  mucus-comedones  with  a  dilatation  of  tlie 
;laiidnlar  orifices  which  is  visible  to  the  naked  eye;  or,  as  in  a 
observed  and  admimbly  described  by  Virchow,'  the  gland- 
sts  filled  with  mucus  may  coalesce  to  form  large  prominent 
lusters  in  the  mucosa,  some  of  which  retain  this  character^ 
liiJe  others  supply  the  materials  for  the  formation  of  polypoid 
:?rations  (enteritis^  particularly  eolitls^  ^^eysilea^^  j^^^^I/P^^^)' 
.  these  proliferative  processes  are  of  a  more  diffuse  charac- 
3  mucous  membrane  becomes  thickened,  and  undergoes 
c  induration.    In  other  cases,  especially  in  cliildren,  a  long- 

*  Virchow^  Die '  eobwtllBte.  I.  S.  Si3. 
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continued  catarrh  may  lead  to  atrophy  of  the  mucous  m^^nir 
biuue,  which  then  looks  pale  and  yellow,  and  the  gland-j 
seem  appreciably  shortened. 

As  ill  chronic  gastritis,  bo  also  in  chronic  inflammation  of 
intestines,  the  luuseularts  shares  in  the  morbid  process, 
times  the  nmscularis  becomes  hypertrophied  to  such  a  degrei: 
to  narrow  the  lumen  of  the  intestine  (simple  stricture). 
result  is  most  frequent  in  the  i-^ctum,  the  sigmoid  flexure, 
the  valve  of  Bauhin  (Bourdon),  but  in  ram  cases  it  is  met 
also  in  the  small  intestine.     Atrophy  of  the  nmscularis  is  flea! 
children  with  chronic  intestinal  catarrh,  and  in  persons  siiJ( 
from  wasting  diseases. 

Finally,  in  the  more  intense  forms  of  tlie  disease  the 
teri€  gliinds  may  also  be  enlai-ged. 

The  different  portions  of  the  intestinal  tract  do  not  lui 
an  equal  tendency  to  catarrh,  although  the  affection  may 
at  any  place  from  the  stomach  to  the  rectum.  The  cotoi 
affectinl  most  frequently,  probablj'^  because  irritating  sul 
are  delayed  here  longer  than  elsewhere  in  the  intestines, 
because  the  wall  of  the  colon  is  exposed  to  the  friction  of  in^i' 
rated  faecal  masses.  This  fact,  together  with  the  circumstanw 
that  the  fiecos  begin  their  putrefactive  changes  while  still  in  ite 
colon,  and  that  septic  organisms  probably  cling  more  readily  Wi 
the  mucous  membmne  when  it  is  inflamed,  explains  alsotte 
special  frequency  with  which  dip7itheritic  deposits  are  metwitl 
in  inflammatinns  of  the  large  intestine,  giving  the  mucous  imfli* 
brane  the  appt^arance  as  if  sprinkled  with  bran  (see  below). 

According  as  the  catarrh  affects  different  portions  of  thei'** 
testhial  canal,  special  terms  are  used  to  distinguish  the  varieti* 
of  the  disease:  duodenitis^  ileitis^  if/p7diiis  (cfficum),  colitis^ ^^ 
proctitis  (rectum). 

Duodenilis  is  characterized  by  the  accompanjing  jauiKli^*' 
which  results  from  the  catarrhal  swelling  of  the  ductus 
dochus,  and  the  occlusion  of  its  orifice  ;  while  ileitis  is  at 
by  a  tumi^faction  of  Peyer's  patches,  and  under  some 
stances  by  a  narrowing  of  the  ileo-csecal  valve  from  sin: 
flam  m  a  t  ory  liy  per  trophy . 

T;/2}hlitij?j  which  is  produced  especially  by  faecal  inipai 
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and  stercoral  calculi  {typhlitis  stercoralis\  seems  to  be  very  gener- 
ally connected  with  a  relaxed  condition  of  the  intestinal  muscles, 
which,  in  its  turn,  materially  favors  the  retention  of  the  fseces. 
If  the  irritating  substances  fail  to  be  removed,  the  inflammation 
extends  to  the  deeper  layers  of  the  intestinal  wall,  and  produces 
ulcerations  which  may  lead  to  perforation — results,  which  will  be 
considered  more  fully  under  the  head  of  Intestinal  Ulcers.  Simi- 
lar to  typhlitis  in  its  origin  and  course,  is  the  infiammation  of 
the  appendix  vermiformis.  This  also  very  generally  terminates 
in  ulceration,  which  is  one  of  the  most  common  causes  of  perfora- 
tion-peritonitis (see  below).  In  other  cases  the  vermiform  canal 
becomes  constricted  or  obliterated,  either  at  its  orifice  or  at  some 
distance  from  it,  so  as  to  prevent  the  escape  of  the  mucus  secreted 
in  its  interior.  The  caual  in  this  way  becomes  distended  into  a 
round  sac,  which  may  attain  the  size  of  a  large  fist  (Virchow). 
The  contents  of  this  sac,  as  just  remarked,  consist  at  first  of  te- 
nacious mucus,  but  are  afterwards  changed  to  watery  serum,  be- 
cause, when  the  wall  of  the  appendix  becomes  much  distended,  it 
also  becomes  thinned,  its  inner  surface  smoother,  and  the  distri- 
bution of  its  vessels  more  superficial.  In  this  way  the  escape  of 
the  watery  portion  of  the  blood  is  favored,  and  the  formation  of 
mucus  is  reduced  to  a  minimum  (hydrops  processus  vermiformis). 

In  proctitis  the  above-described  changes  are  found  most 
strikingly  developed  :  marked  swelling  of  the  mucous  membrane, 
blennorrhoea,  branny  diphtheritic  deposits,  ulceration,  polypoid 
proliferations,  and  finally  hypertrophy  of  the  submucosa  and 
muscularis.  This  hypertrophy  is  at  times  so  considerable  as  to 
convert  the  rectum  into  a  ''  thick  indurated  tube*'  firmly  bound 
by  the  proliferated  tissue  in  its  vicinity.  At  the  same  time  the 
intestine  above  the  inflamed  part  is  dilated  and  impacted  with 
faeces,  while  the  rectal  veins,  particularly  those  at  the  anus, 
are  engorged  (hemorrhoids).  This  venous  engorgement  is  due, 
partly  to  the  incessant  irritation  of  the  mucous  membrane,  and 
partly  to  purely  mechanical  causes,  such  as  the  impediment,  pre- 
sented by  the  conditions  above  mentioned,  to  the  return  of  the 
blood  from  the  hemorrhoidal  plexus. 

In  each  of  these  two  forms  of  intestinal  inflammation — tj^phli- 
tis  and  proctitis — the  inflammatory  process  sometimes  extends 
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beyond  the  iiitestmal  wall  to  the  connectiye  tissue  in  the  neisi^ 
borhood  of  these  portions  of  the  intestine,   and  produce-  L 
symptoms  of  perityphJUis  and  periprociitis.      Exclndiiii'  u 
cases  in  wliich  these  aifections  arise  from  unknown  causes,  u:  ji^ 
developed  in  the  coui'se  of  infective  diseases,  or  result  frfMr 
extension  of  an  adjacent  inflammation  (caries  of  the  vertebnv  : 
vie  bones,  etc.),  perityphlitis  and  periproctitis,  when  depei 
upon  intestinal  inflammation,  may  terminate  in  two  ways: 
in  an  absorption  of  the  inflammatory  products  followed  by  iiidi 
ration  of  the  tissue,  or  the  pus  formed  may  burst,  either  e: 
naUy  or  into  the  intestine.     In  the  latter  case,  collections  ol 
fffices,  and  necrosed  shreds  of  tissue  are  foiTned,  which  com! 
cate  by  fistulous  openings  with  the  affected  part  of  the  intesi 
(the  so-called  internal  rectal  tistul^B  in  proctitis).     Tliea^ 
ondary  collections  may  rupture  in  theii'  tui'u  in  other  direc 
the  periproctitic  abscesses  externally  in  the  anal  region  with 
establishment  of  a  complete  rectal  flstula,  or  into  neighl 
cavities,  such  as  the  bUulder;  the  perityphlitic  abscesses  into 
peritoneal  cavity,  into  mtjre  remote  portions  of  the  intestiEe,  or 
externally.     In  the  external  rupture,  the  flnal  event  is  generally 
preceded  by  a  burrowing  of  the  pus  along  the  connective  tissat 
which  surrounds  the  caecum  and  ascending  colon  and  extends 
directly   to   the  rectum,   liidneys,  and  superflcial  fascia  of  ^^ 
upper  part  of  the  thigh. 


L^tiomd 


m 


Etiology, 

In  order  to  understand  the  frequency  of  intestinal  inflamraa* 
tions,  it  is  necessary  to  recall  some  of  the  anatomical  peculiariti^ 
of  the  mucous  membrane  of  the  intestines.  In  the  introductorj 
remarks  oil  anatomj^  it  was  mentioned  that  the  network  of  \\m0 
blood-vessels  in  the  villi  of  the  small  intestine  is  situated  imni^ 
diately  underneath  the  epithelium,  and  that  for  this  reas 
vessels  are  directly  expoised  to  the  influence  of  irritatii 
stances.  Furthermore,  the  arrangement  of  the  venous  t\ 
the  mucous  membrane  of  the  large  intestine  is  exaci 
same  as  in  the  gaatric  mucous  membmne  (see  above),  i 
the  return  of  blood  from  the  capillaries  meets  with  a 
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gree  of  resistance.  A  similar  effect  is  producedj  also^  by 
(Other  anatomical  peculiarity  of  the  intestinal  circulation,  to 
tich  Rindlleis€h  particularly  has  called  attention,  viz*j  that  whQe 
te  arteries  in  their  passage  through  the  muscularis  of  the  intea- 
Oeare  surrounded  by  quite  a  strong  sheath  of  connective  tissue, 
te  Tenous  twigs,  on  the  contrary,  pierce  the  musculai-  coat  in  an 
qiosed  condition^  so  that  every  muscular  contraction  produces 
ore  or  less  interference  with  the  returnjlow  of  blood.  Finally, 
Dm  the  fact  that  during  the  process  of  digestion  the  chyle- ves* 
Is  of  the  mesentery  always  contain  red  blood-corpuscles,  it  may 
lobably  be  inferi*ed  (Cohnheim)  that  the  intestinal  mucous  mem- 
ane  is  one  of  tile  regions  of  the  body  where  the  passage  of 
ood-cells  through  the  walls  of  the  vessels  takes  place  with 
ecial  facility.  It  is  not  surprising,  therefore,  that  the  intestinal 
ucom  membrane  should  be  partiaularly  liable  to  inftainma- 
m,  and  that  even  slight  ii-ri  tat  ions  may  suffice  to  excite  the 
me. 

The  exciting  causes  of  intestinal  catarrh  are  therefore  ex- 
!mely  numerous,  as  the  following  enumeration  will  abundantly 
ow. 

Not  to  speak  of  the  intestinal  catarrhs  which  are  produced  by 
e  extension  to  the  intestinal  mucous  membrane  of  an  iiilUunma- 
>n  in  a  neighboring  organ,  the  biliary  passages,  stomach,  or  jieri- 
neum,  the  occurrence  of  intestinal  catarrh  always  presupposes 
leof  two  etiological  conditions:  either  the  irTitailons  are  of 
^m&rmal  character,  the  mucous  membrane  being  normal,  or,  for 
)me  cause,  the  intestinal  mucous  membrane  has  loU  its  normal 
Uracter,  so  that  even  normal  irritations  are  sufficient  to  excite 
Qintiammation. 

Under  the  first  of  these  classes  of  causes  are  included  all 
tticles  of  food  which  produce  severe  mechanical  orchi'inical  irri- 
ition,  coarse  indigestible  food,  unripe  fruit — which  has  bt^^n  irn- 
trfectly  masticated — fermenting  drinks,  etc. ;  alsoforeiffu  bodies^ 
omnSy  and  medicines^  such  as  colucynth  and  other  powerful 
ttrgatives.  Intestinal  infiammatitjn,  particularly  in  the  rectum, 
^ms  in  some  cases  to  be  produced  also  by  a  massive  accumula- 
ionof  worms.  Another  not  infrequent  cause  of  intestinal  catarrli 
5  the  presence  of  intestinal  concretions,   or  indurated  fieces, 
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especially  above  places  where  the  intestine  has  been  narrown 
a  bend  of  the  bowel,  adhesions,  etc.  The  latter  of  these  ( 
of  intiammation — fsecal  impaction — not  merely  acts  mecban 
npon  the  intestinal  mucous  membrane,  but  also  chemically bj  1 
means  of  the  putrefactive  changes  which  take  place  in  theiS'l 
tained  fjBces.  To  these  putrefactive  influences  may  be  in  i«rt| 
ascribed  also  the  diphtheritic  intiammations  of  the  inlestk  I 
which  are  found  in  cases  of  pyaemia  and  septlctemiaj  and  iw4 ' 
unfrequently  also  in  puerperal  women  (see  below). 

Another  very  common  cause  of  intestinal  catarrh  is  tte  I 
injluence  of  eold^  which  probably  acts  by  driving  the  suddenly 
cooled  blood  upon  the  surface  of  the  body  into  the  intesiineii 
where  the  irritation  excites  increased  peristalsis  and  inflarami* 
tion.  Finally,  abdominal  injuTies  (contusions  of  the  abdominll 
wall)  may  produce  intestinal  catarrh  even  of  a  chronic  character, 
as  is  shown  by  Bmillet's  case  (see  Poland),  in  which  a  roilii 
whose  abdomen  had  been  trampled  upon,  died  several  months 
afterwards  of  ileus,  resulting  from  tmumatic  jejunitis. 

In  the  second  category  of  causes  of  intestinal  inHammatioii, 
viz.,  wlien  the  mucous  membrane  has  lost  its  normal  characttf 
and  the  catarrh  supervenes  secondarily  as  a  result  of  this  clianfi^ 
in  its  condition,  are  included  all  abuormal  conditions  wliicil 
induce  a  morbid  liyperfeniia  of  the  intestinal  mucous  membnn^ 
Cliief  among  these  causes  are  the  passive  congesiions  in  (hi 
portal  eircidation  produced  by  affections  of  the  liver  or  of  tilt 
vena  porta  itself,  or  by  tumors  compressing  the  mesenteric  veins; 
also  the  geneml  congestions  which  occur  in  connection  wi4 
cardiac  and  pulmonary  diseases^  and  which,  by  inducing  a  per- 
manent engorgement  of  the  intestinal  mucous  membrane,  eKtt? 
a  predisposition  to  catarrli.  Such  a  predisposition  mustalsc^t* 
inferred  in  patients  wi tit  tnherculosis\  inm^hus  Brightii,  etc.,  th 
liability  to  catarrh  in  these  cases  probablj^  arising  from  deft 
nutrition  of  the  walls  of  tlio  vessels.  Whether  the  inti; 
intiammations  whicli  occur  after  burns  *  are  to  be  regarded  a« 

^  In  ctiBCB  of  burna  Falk  ( Virchow^a  Archvv.  ."jS.  S.  27)  has  found  broken-dow? 
corpii8cl(?H  in  the  bloud.  and  a  deprfisRed  action  of  the  heart,  conditions  which  m 
to  explain  the  fiin^Ar  reciprocal  relation  between  iDteatinal  inaiuiimation  and  b 
thfi  Hit  in. 
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0  a  similar  cause,  I  shall  not  attempt  to  decide.  The  connection 
L more  obvious  between  intestinal  inflammation  and  incarcera- 
((m«,  torsions^  and  iuiussusceptions,  because  liere  the  intestinal 
ressels  are  twisted  and  compressed,  stases  occur  in  the  free  cir- 
Buktion  leading  to  passive  hypersemia  of  the  intestinal  wall, 
ftQd  ultimately  to  an  intense  catarrh  of  the  m neons  membmne 
at  the  afifected  part ;  while  above  the  constricted  point  the  accu- 
■umlated  fffjcal  masses  act  as  a  permanent  source  of  irritation. 
Finally,  the  various  uleendive  processes  which  occur  in  the 
intestinal  mucous  membmne^ — the  dysenteric,  the  tuberculous, 
the  cancfrous,  and  the  typhoid^ike  ulcerations  in  other  parts 
,of  the  body,  maintain  in  their  vicinity  an  inHammation  which, 
imder  favoring  circumstances,  may  extend  to  a  considerable 
Distance  around  tlie  ulcers.  The  same  relation  holds  between 
iteoplasms  of  the  intestine  and  the  secondaiy  catarrh  excited  by 
them. 

While  it  has  long  been  known  that  diarrhoea  oE  a  tertian  or 

quotidian  type  maybe  produced  by  malarial  poisoning,  Jules 

Simon  has  recently  observed  several  cases  in  which  diarrlioeas  of 

yeans'  duration,  without  any  regular  type,  and  aofuetimes  accorn- 

paaied  by  enlargement  of  the  spleen,  soin^^times  not,  disappcaivd 

iat  once  as  soon  as  quinine  was  administered,  after  all  other 

Itiemedies  for  diarrhtpa  had  bp<*n  used  in  vain.     The  adniixture  of 

|inucu3  and  blood  in  the  stools,  and  the  fact  that  in  one  strik- 

fingcase  the  diarrhoea,  although  relieved  by  quinine,  was  not 

[entirely  controlled  until  local   treatment  was  employed,  show 

that  malarial  poisoning  may  occasionally  be  tlie  cause  of  a 

dtroiue  ifdestinal  catarrh. 

According  as  the  exciting  cause  of  the  intestinal  catarrh  is  of 
a  temporary,  frequently  recurrino;  or  permanent  cliaracter,  the 
affection  runs  an  acvte  or  a  chronJc  course. 

Tile  disease  is  a  very  frequent  one,  and  spares  no  age,     Nurs- 

infants  are  particularly  apt  to  be  attacked,  chiefly  on  account 
^sensitiveness  of  the  intestinal  mucous  niembi-ane  in  childhood, 
^d  the  facility  with  whicli  their  food  becomes  decomjxjsed. 
Lttzsinsky's  compilation    of  ten   thousand   cases  of  children's 

?ase3  shows,  that  intestinal  catarrh  forms  almost  one- third  of 
^he  total  number  of  the  affections  of  childhood.     At  the  pE.*riod 
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of  dentition^  infants  are  more  subject  to  enteritis  than  at  otto  | 
times. 

Meieorol^gical  condliions  are  well  known  to  influence  if 
frequency  of  the  disease.     The  hottest  months  are  regardeili^ 
particularly  dangerous  in  this  respect,  and  the  number  of  n^--? 
of  intestinal  inflammations  increases  especially  at  the  tiioe  wlia 
there  is  a  rapid  alternation  of  the  day  and  night  temperatures. 

Sometimes  intestinal  inflammation  assumes  an  endemic  (X 
epidemic  character.     This  may  be  explained  in  some  cages  bf 
the  meteorological  conditions  above  mentioned,  or  by  tlieBS»*rf 
bad  drinking  water,  and  similar  general  causes  affecting  larp  i 
nnmbers  of  persons ;  but  in  other  instances  there  is  probablyiJ 
miasm  at  work,  the  nature  of  which,  however,  is  entirely  ua- j 
known  (see  below  under  Cholera  Morbus). 


SymptomatoUgij, 

The  symptoms  of  intestinal  catarrh  are  usually  not  feij 
characteristic,  at  least  they  vary  considerably  in  their  degree t' 
development  in  different  cases,  and  are  very  irregular  in  tlieif 
occurrence.  Furthermore,  the  differences  in  the  anatomicil 
structure  and  the  functions  of  the  various  divisions  of  theiit* 
tine  must  modify  the  symptoms  to  such  a  degree,  aecordingi^ 
the  infiammatjon  is  differently  situated,  that  it  will  be  impos^ 
Bible  to  give  a  geneml  description  which  is  applicable  to  all  n^ 
of  enteritis.  The  best  plan,  therefore,  is  to  first  analyze  tb 
syni]5tom3  separately,  and  afterwards  to  give  portraitores  rf 
special  forms  of  the  disease. 

Decidtrdly  tlie  most  important  and  most  characteristic  symp- 
tom of  intestinal  iriffammatinn  is  the  diarr?iwa.     In  the  present 
condition  of  our  knowledge  this  symptom  is  chiefly  the  result  of 
an  irritation  of  the  nerve?;,  whereby  a  more  active  perista 
excited  (see  above)*     In  catarrh  of  the  intestinal  mucous  i 
brane  the  extremities  of  the  nerves  concerned  in  the  reflex 
duction  of  the  ])eristaltic  movements  are  irritated  not  on] 
the  in rtammatory  exudation,  but  also  to  a  greater  degree  i 
usual  by  the  in^^esta.      This  irritation  excites  contractions,^ 


nrrESTiNAL  catarrh.  367 

0  intestinal  waU  and  a  rapid  propulsion  of  the  ingestaj  which 
ill  be  discharged  externally  in  a  fluid  form  if  the  active  move- 
lents  extend  also  to  Eire  large  intestine,  so  as  to  prevent  the 
^pex  condensation  of  the  faeces  in  this  portion  of  tlie  intestinal 
taBl,  We  know  that  the  chyme,  even  under  normal  circnm- 
hicea^  passes  through  the  small  intestine  very  rapidly  (within 

1  tew  hours) ;  it  is  not  of  much  importancej  therefore,  as  regards 
P^  occurrence  of  diarrhoea,  whether  the  passage  of  the  chyme 
mm  the  stomach  to  the  ciecum  is  accomplished  somewhat  more 
tepidly  than  the  time  mentioned  or  not,  provided  the  delay  in 
lie  large  intestine  is  of  the  normal  duration.  Hence,  when  the 
iatarrh  is  limited  to  the  upper  ]>ortion  of  the  intestine,  partic- 
llarly  the  duodenum  and  ]<>junum,  there  may  be  no  diarrhcea 
*all.  On  the  other  hand,  when  the  catarrh  affects  the  lower 
^crtion  of  the  ileum  and  the  colon^  diarrhrra  occurei,  and  the 
acre  severely  the  larger  the  surface  of  the  colon  involved  in  the 
ilflammatioD.  It  would  certainly  be  erroneous,  however,  if  we 
fere  to  conclude  that  extensive  catarrh  of  the  small  intestine 
las  wholly  without  intluence  in  the  causation  of  diarrlicea. 
Vhen  we  recall  the  very  important  part  which  the  mucous  mem- 
jraae  of  the  small  intestine  plays  in  the  absorption  of  ingest  a, 
md  the  functional  derangements  which  the  villi  necessarily  un- 
lergo  in  enteritis,  partly  from  tlie  inflammatory  infiltnition  of 
tti^ir  parenchyma,  especially  their  musculature,  and  partly  from 
the  increased  peristalsis  which  propels  the  cliyme  too  rapidly 
t^ver  their  surface  to  permit  a  proper  amount  of  absorption,  we 
can  readily  understand  that  in  enteritis  a  large  proportion  of 
tile  food,  especially  the  fats,  must  pass  into  the  large  intt.^stlne 
TUiabsorbed  and  half  digested-  To  be  sure,  absorption,  even  of 
iats,  may  still  take  place  energetically  in  the  large  intestine,  as 
Iha?e  shown  by  experiments  upon  dogs,  but  tliis  occurs  at  all 
^ents  only  exceptionally ;  a  part  of  tliis  excess  of  fat  which 
passes  into  the  colon  there  undergoes  further  decomposition,  and 
lives  rise  to  acids  which  may  in  their  turn  act  as  irritants  to  the 
Diucous  membrane  and  excite  diarrhoea. 

In  uncomplicated  catarrh  of  ike  rceium,  the  evacuations,  in- 
*tead  of  being  thin,  are,  for  obvious  reasons,  genei-ally  consist- 
^t.    In  factj  it  is  often  an  accumulation  of   Iiardened  fieces 
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which  induces  the  proctitis  ;  while,  on  the  other  hand,  the  i 
niodic  contractions  of  the  sphincter,  excited  by  the  proctitis, 
to  produce  a  still  further  retention  of  tlie  ftecal  masses. 

In  chronic  intestinal  catarrh^  also,  diarrhoea  is  not  a 
gary  symptom  ;  on  the  contrary,  there  is  frequently  met 
alternation  of  fluid  and  solid  stools.     This  temporary 
of  faeces  is  to  be  explained,  not  by  an  absence  of  inliai 
exudation,  but  by  the  slowness  of  the  intestinal  moFemenka. 
in  chronic  catarrh  of  other  mucous  membranes,  the  irritabilitji 
the  nerve  extremities,  and  the  reflex  symptoms  occasioned 
by,  decrease  in  inteusitj^  after  a  whiles  so  in  chmnic  int 
catarrh  the  activity  of  the  peristalsis  gradually  subsides, 
result  is  favored  particularly  by  the  copious  muco-pnrulent 
udation  wliich  covers  the  mucous  membrane  and  protects  it 
the  irritation  of  the  ingesta,  as  well  as  by  the  oedematoas 
matory  inliltration  of  the  muscularis. 

According  to  the  severity  of  the  catarrh,  the  frequency  of 
dischiiiges  will  naturally  vary  considerablj^  from  four  to  ten 
more  daily. 

More  important  than  the  number  is  the  character  of  tto' 
stools.  In  appearance  they  vary,  according  to  the  intenjrftjrrf 
thi^  attack,  from  thin  pulpy  f;eces  to  a  watery -greenish  yelk)W.of 
finally  an  entirely  colorless  fluid.  Their  chemical  compositioa 
has  never  3'et  been  satisfactorily  ascertained. 

The  very  careful  analyses  by  Radziijeivski,  wbo  admtni»tcred  catliarticf  to  3flf 
and  ("xamiried  the  iliarrhaml  discluirgca^  show  the  following  ingredtenta:  iutt^'iMi 
furnients  (a  siiLtlmrifying  mul  a  peptonizing  ferment )^  leucln,  tyrosin^  pefitotielr U^. 
occasiunally  completely  undigested  food  (bundles  of  muscular  fibres),  together 
tiaccs  of  unaltered  bile— the  latter,  however,  being-  soinetiniea  entirely  absent 

Comtidt^f'iM'  quautitks  of  Morule  of  sodium  have  also  been  found  in  dianhfli 
stoola.     Bnt  neither  this  ingredient  nor  the  presence  of  considerable  albumm 
be  regarded  as  pathognomonic  of  intestinal  catarrh. 

Blood  is  a  very  rare  admixtiirej  except  in  cases  of 
catanli,  and  of  the  enteritiB  wliieli  results  from  burns. 
latter  affection,  however,  it  is  not  tlie  hemorrhage  which  h 
Ofrnomonic,  but  ruther  the  intervention  of  a  latent  stage  1 
the  reception  of  the  injury  and  the  implication  of  the  ini 
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a  period  which  lasts,  according  to  Curling,'  usually  as  long  as  ten 
days.      If,  therefore,  with  the  exceptions  above  indicated,  blood 
be  found  in  the  discharges  of  patients  wlio  have  for  a  long  time 
suffered  from  diarrhoea,  we  may  suspect  that  we  have  to  deal, 
not  with  a  simple  intestinal  catarrh,  but  with  deep  structural 
changes  in  the  intestinal  wall,  such  as  ulcers,  etc.     In  cases  of 
doubt,  whether  the  abnormal  color  of  the  fseces  proceeds  from 
blood  or  not,  the  question  is  best  decided  by  a  chemical  or  a 
nicroscapical  examination.     The  latter  shows — in  addition  to 
the  red  blood  corpuscles — unchanged  particles  of  food,  altered 
epithelial  cells ^  or  pn^s  corpuscles  (white  blood  globules),  which 
are  not,  however,  always  to  be  regarded  as  products  of  inflamma- 
tion, because  they  are  found  also  in  the  normal  enteric  juice. 
K'o  particular  significance  also  can  be  attached  to  the  presence 
of  fungi  or  crystals  of  ammoniaco-mag  lies  Ian  pJiosphate^  be- 
cause they  occur  in  connection  with  the  normal  putrefactive 
changes  which  take  place  in  the  largo  intestine. 

The  presence  of  mucus  in  the  dejections  requires  special  con- 
sideration. Small  quantities  of  mucus  are  not  pathological,  but 
a  considerable  quantity  is  met  with  only  in  morbid  conditions  of 
the  intestine.  Sometimes  the  stools  consist  entirely  of  mucus, 
and  then  a  catarrh  of  the  rectum  may  always  be  inferred  ;  so, 
also,  the  passage  of  scybala?  covered  with  mucus  points  to  an 
inflammation  of  the  large  intestine.  In  rare  cases,  particularly 
in  hysterical  women,  coherent  cylinders  of  mucus  are  discharged 
in  the  fonn  of  membranous  casts  of  the  intestine,  from  an  inch 
to  a  foot  in  length.  Their  discharge  is  accompanied  by  attacks 
of  colicky  pains  (often  above  the  umbilicus),  distention  of  the 
abdomen,  and  an  aggravation  of  the  previously  existing  obsti- 
nate dyspepsia  (Da  Costa).  The  masses  are  composed  almost 
entirely  of  mucin,  but  sometimes  of  albumen  and  librin  (Wliite- 
head).  In  some  cases  these  casts  are  foi-med  in  great  abundance, 
and  may  appear  in  every  stool  for  months;  but  usually  the 
attacks  last  only  a  few  weeks. 

The  relaxed  condition  of  the  skin,  increased  thirst,  concen- 


» Bamberger,   Krankheiten  des   chylop.   Systems.    S.   310.  cit.      VergL    CanstatCs 
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tration  of  the  urine,  etc.,  which  are  occasional  symptoms  of  en- 
teritis, are  to  be  regarded  as  the  results  of  the  excessive  or  long- 
continued  loss  of  fluids. 

Another  symptom  of  intestinal  catarrh,  less  constant  than  the 
diarrhoea,  is  abdominal  pain.  Its  character  varies  considerably; 
sometimes  it  is  remittent  and  colicky,  sometimes  continuous  and 
dull,  and  aggravated  by  strong  pressure  upon  the  abdomen; 
but  at  other  times,  as  with  colic  in  general,  it  is  rather  dimin- 
ished by  pressure.  If  the  inflammation  be  located  in  the  lower 
parts  of  the  colon,  tenesmus  occurs,  in  its  highest  degree,  if  the 
rectum  itself  be  inflamed.  In  typhlitis  the  pain  is  fixed  in  the 
ileo-caecal  region,  and  becomes  so  extremely  violent,  when  the 
inflammation  extends  from  the  mucous  membrane  to  the  peri- 
toneum, that  the  abdomen  at  this  point  is  sensitive  to  the  slight- 
est touch.  In  the  diaiThoea  arising  from  burns  the  pains  aw 
also  said  to  be  particularly  severe.  On  the  other  hand,  when  the 
intestinal  catarrh  has  developed  gradually  without  acute  symp- 
toms, the  pains  are  less  intense — in  fact,  they  may  be  entirely 
absent,  or  they  occur  only  when  the  peristaltic  movements  become 
more  active  than  usual.  Generally,  however,  the  patient  expe- 
riences uncomfortable  sensations  in  the  abdomen,  particulariy 
after  eating ;  he  suffers  from  borborygmi  and  flatulence,  result- 
ing from  the  gases  generated  by  the  abnormal  decomposition  of 
ingesta  in  the  intestines,  becomes  depressed  in  spirits,  and  loses 
his  energy.  The  escape  of  the  gas  by  the  anus,  or  by  eructation, 
gives  temporary  relief  by  diminishing  the  distressing  tension  of 
the  abdomen. 

The  more  severe  abdominal  pains  radiate  in  various  direc- 
tions, and  may  even  extend  to  the  e::tremities  and  genital  organs- 
In  young  cliildren,  convulsions,  restlessness,  flexion  of  the  thigh* 
upon  the  abdomen,  etc.,  take  place. 

In  such  severe  cases  the  general  health  also  suffers  severely* 
Fever  is  present  in  acute  cases,  sometimes  ushered  in  with  achi^^' 
and  accompanied  by  headache,  loss  of  appetite,  etc.  In  tl^ 
catarrh  of  childi-en  the  languor,  the  pallid,  cyanotic  color  of  tl^ 
skin,  and  the  marked  general  depression,  are  marked  symptonB^  ^ 
If  the  diarrhoea  be  long  continued,  the  nutrition  inevitably  si^ 
fers — in  fact,  even  marasmus,  with  cachectic  oedema,  may  nli^ 
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|dy  result  from  simple  chronic  intestinal  catarrh.  The  appo- 
Pb  fax'quently  impaimd  ;  and  this  is  the  case  especially  if  the 
ammaiion  of  the  raucous  meuibrane  be  situated  near  the 
Hiacik  Whetlier  in  all  such  cases  the  stomach  is  secondarily 
plicated  in  the  intlamuiatory  process,  is  very  queistionable.  If, 
iirever,  we  admit  that  the  sensation  of  hunger  is  dependent, 
^rtj  upon  the  nerves  of  the  small  and  large  intestines,  it  is 
fey  to  see  how  vascular  and  functional  derangcnients  of  the 
^els  may  of  themselves  be  sufficient  to  diininisli  the  appetite 
♦d  even  excite  nausea, 

i  The  phi/sieal  examination  unfortunately  affords  but  little 
I  in  the  diagnosis  of  intestinal  catarrh.  Gurgliuf^  and  tym- 
pites  are,  to  be  sure,  met  with  wlien  there  has  lieeii  a  con- 
perable  evolution  of  gas  in  the  intestine,  and  the  musculature 
he  lost  its  tonicity  ;  but  these  signs  are  obviously  much  too 
gne  and  untrustworthy  to  justify  any  positive  conclusion.  In 
^iiUlU  siercoraliS,  however,  the  examination  of  the  abdomen 
pKsm  satisfactory.  In  the  ca?cal  region  is  found  a  hard  tumor, 
■1  on  percussion,  at  first  l>ut  little  sensitive  to  pressure,  but 
doming  increasingly  paiuful  as  the  iuHanimation  advances, 
icn  after  iht*  f;€cal  accumiihition  lias  lieen  reuiuved,  a  cc^rtain 
tount  of  swelling  is  still  h*ft,  which  is  due  to  the  inflamuKitory 
titration,  and  reqnires  a  considerable  time  for  its  removal.  If 
fUypJiIitls  supervene,  th*^  tumor  bec(»mes  still  larger.  When 
e  affection  occurs  primarily — tlnit  is  to  say,  indi'i)riidently  of 
y  intestinal  inflammation — tlie  tuuu>r  is  characterizt^d  hy  its 
to  situation,  and  by  its  being  cover*'d  by  the  (."iecuin,  wliich,  if 
l>e  not  impacted  witli  faecal  masses,  is  still  tyin])auitiG  on 
tcussiom  Usually,  however,  in  typhlitis  ciccal  impaction  is 
teent,  and  then  the  gases  accumulate  in  tlie  intestine  abov*;  th<^ 
io-<!fecaI  valve,  so  as  to  product*  nu'tiHirisiiu  A  palpalile  tumor 
ihis  region  will  also  be  found  \\\un\  a  dropsj'  uf  the  vermiforju 
p  idix  occurs  in  the  mauner  described  abuvti,  froui  the  reten- 
Kl  of  a  considerable  amount  of  secrpfHrn. 

e  existence  of   an   inJlamniatit^n  ^-an,   of  course,  be  most 

ly  demonstrated  when  tlie  disc^asf/  affiH-ts  that  ] portion  of 

te  intestine  which  is  most  accessible  to  examination,  viz.,  the* 

^wm.    In  this  case  a  digital  examination  is  rxtn'Oirly  painful ; 
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the  sphincter  usually  contracts  spasmodically,  the  mucous  mem- 
brane feels  hot  and  dry,   and   the  finger,  when  withdrawn,  ifl 
covered  with  thin  mucus  or  blood.     Inspection  with  the  endo- 
scope, under  anaesthesia,  will  remove  all  doubt.    Chronic  catarrh 
of  the  rectum  is  characterized  by  an  abundant  discharge  of  pus, 
which  sometimes  oozes  constantly  from  the   anus,  so   that  a 
simple  inspection  reveals  the  nature  of  the  case.     Not  unfre- 
quently  the  intestinal  catarrh  is  accompanied  by  hemorrhoids 
^ndi  periproctitis^  which  give  rise  to  characteristic,  easily  i-ecog- 
nizable  clianges  in  the  vicinity  of  the  rectum.     When  a  hard  or 
subsequently  fluctuating  tumor  can  be  felt  projecting  against  the 
rigid  wall  of  the  rectum  and  narrowing  its  lumen,  or  when  a 
fistulous  opening  can   be  detected  in  the  wall  of  the  rectum, 
periproctitis  may  be  diagnosticated  with  certainty.     The  nature 
of  the  case  is  even  still  more  obvious  if  tenderness  be  found  in 
the  buttock  or  near  the  anus,  or  if  perforation  have  already 
taken  place  externally,  with  the  discharge  of  fetid  pus  or  pus 
containing  faeces.     The  diagnosis  is  also  clear  when  the  rupture 
has  occurred  through  the  vagina,   but  is  more  difficult  if  the 
matter  be  discharged  tlirough  the  bladder  or  uterus. 

Besides  the  general  symptoms  of  intestinal  inflammation 
above  mentioned,  there  are  still  others  which  point  to  special 
localizations  of  the  disease,  and  which  will  therefore  be  con- 
sidered under  the  individual  forms  of  intestinal  inflammation 
described  below.  A  brief  sketch  of  these  forms  is  necessary  for 
the  purpose  of  aiding  the  diagnosis  of  the  particular  locality 
affected  ;  but  it  sliould  be  remarked,  beforehand,  that  in  many 
cases  such  a  differential  diagnosis  is  at  present  impossible. 

Infiammation  of  the  mucous  membrane  of  the  duodenum  can 
be  diagnosticated  only  from  the  presence  of  icterus  catarrhalis, 
«all  other  causes  of  icterus  having  been  excluded.  Generally  the 
duodenal  inflammation  arises  from  the  extension  of  a  gastric 
inflammaiion  induced  by  indiscretion  in  eating.  In  these  cases 
symptoms  of  gastric  catarrh  are  present  for  days  or  weeks  before 
the  conjunctivae  begin  to  turn  yellow.  The  other  symptoms 
which  have  been  regarded  as  pathognomonic  of  duodenal  inflam- 
mation— severe  pain  in  the  right  hypochondrium,  witli  vomiting 
o(^curring  from  three  to  six  hours  after  eating,  the  passage  of  fat 


ms  been  only  a  theoretical  in- 
is  not  an  invariable  accoinpani- 
duudeimni  ;  it  is  occasionally 
he  chronic  forms  of  the  disease, 
istence  of  the  affection  may  not 
ssibility  of  its  presence  fchonld 
ver  pain,  increased  hy  pressure 
t  hypochondrium,  is  developed 
:posure  to  cold,  or  a  burn  of  the 
nnvd  for  the  coloring  mutter  of 
he  look-out  for  tlie  }:e]h>\v  color 
its  appearance  soinewliut  later- 
lam  mat  it  ^n  was  evidently  almost  entire  I  j 
sudden  severe  ptiitis  in  tlie  \}*j^\\t  side,  a 
green,  liuceulent  fluid,  and  fever;  the 
riuin"  is  increased  by  pressure  upon  ilic 
^omiting  ;  tbe  conjunctiva!  Liej^in  to  turn 
ly  ;  dc^Urium ;  cullapse ;  dcatlu  Necros- 
>denal  mucous  membrane  very  mueli  in- 
:hua  was  closed  by  tlic  swell  iui,',  so  ns  to 
of  the  transverse  colon,  altbouf^b  to  a  far 
ation. 

U7U  or  ileum  alTords  f?till  fewpr 
m  already  mention«'d,  intestinal 
fiecessarily  result  hi  the  prodnc- 
liarrhcBa  of  typhoid  fm^er,  with 
the  proTotype  of  ileitis  in  ^i^n- 
that  diarrhtpa  may  be  entirely 


'■fi! 
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typhoid  fever  the  diarrhoea  should  be  regarded  as  due  cliicflym 
other  cLiusea  thau  the   complicating   ileitis— probably  to 
voiis  inliiieuces.     Inflammation  limited  to   the  small  ini 
may  be   suspeciedj  however,   if,   in   addition   to  symptoms 
gasitritiSj  colic,  marked  rumbling  in  the  bowels,  and  a  fi 
active  propuli^ion   of    the    iiigesta,    are  observed,    ^vitlioul 
occurrence  of  diarrhoea*      When  diarrhoea  does  occur  as  ft 
suit   of    extension  of    the   peristalsis  to  the  colon,  or  d 
implication  of  this  part  in  the  inflammation,  a  catarrh  d 
small  intestine  may  be  diiignosticated,  if   the  dejectioas  conl 
large  quantities  uf  tlie  ingredients  and  products  of  the  secrcl 
of  the  duodenum  and  small  intestine,  viz*,  unaltered  bile,  ini 
tinal   ferments   (the   saccharifying  and    peptonizing  term 
leuchi  and  ty rosin  indistinctly  appreciable  quantities,  acoi 
able  amount  of  entirely  undigosted  food,  and,  particularly, 
undigested  fat. 

Col  ft  is,  which  is  the  most  common  form  of  intestinal  cal 
manifests  itself  by  colicky  or  mure  continuous  localized 
and  diarrhoea,  with  discharge  of  mucus,  pus,  and  perhaps 
the  above-described   cylinders  of  mucus,   w^hieh  are  pi 
formed  in  the  largo  intestine-     In  chronic  cases,  in  which  tl 
symptoms  correspond,    ojion    the   whole,    to   those   of  d 
intestinal  catarrh,   as  gejierally  described,    there  is  usiiiilly 
alternation  of  constipation  with  the  diarrlioea  ■  besides 
the  patient  suffers  also  fj'om  meteorism,  flatulence,  dyspinK^'^ 
consequence  of    tht?    impeded   movements  of    the   diaplir^^'^i 
troublesome  palpitation,    deriingements  of  nutrition,   re:?iilnDJ 
from  lack  of  abi?orptive  power  on  the  part  of  the  intestines;  M' 
comfortable  fci^liugs  in   the  abdomen,  nausea,  eructations,  aw 
sonur'timi^s  even  vinniting.     The  vomiting  is  probably  gt*iiejallj 
due   to  a   coexisting  gastritis,    i>articnlarly   in   those  cases  in 
wliich  the  entire  mucous  menibi'ane  of  the  digestive  tract  is  in* 
coiidiriou  of  passive  liypi^raMuia  and  chronic   inflammat 
Bnlting  from  ol)structed   chculation,  as  in  emphysema 
sis  of  the  liver,  etc.     Fhuilly,  these  patients  suffer  also 
njarkcd  depression  of  spirits,  or  from  true  hi/pocho? 
how  far  .such  symjitoms  are  to  be  ascribed  to  a  cliro 
of  the  central  nervous  system  by  the  absorpl 


f  a  severe  chamcter,  but  usiuilly  the 
typical  to  render  the  diagnosis  an  easy 
trselvea  at  present  to  tlie  description  of 
s  (istercoralis),  whic4i  nsually  terminates 
rm,  ending  in  d^^ep  ulcerutioii  and  jjer* 
red  in  the  chapter  on  Ulcers  of  the 
IS  at  tile  outset  are  of  a  vague  and  very 
ich  as  dyspepsia,  constipntion,  and  dis- 

Soon  a  distinet  tunior^  whit'li  is  gener- 
akes  its  appearance  in  the  csecal  region, 

pain  in  tlie  riglit  thigh,  tlie  constipa- 
ked,  gases  arcnniulate  above  the  ob- 
ting  ensues,  whirli  ultimately  becomes 
V     The  patient  now  presents  the  aspect 

and  death  may  take  place  with  symp- 
ithout  the  occurrence  of  perforation. 
is,  however,  not  impossible  even  when 
evere.  In  this  event  the  l>ow</ls  biggin 
itiea  of  faeces  are  discharged,  the  severe 
le  general  condition  of  the  patient 
the  conqjlete  evacuation  uf  tlie  caecum, 
still  remains  as  a  result  of  the  inlhun- 
jovements  of  tlie  l»owels  an*  invgular, 
verj^  apt  to  ensue  after  the  subi^idence 
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in  the  attack  constipation  and  nausea  supervene.     The  dia 
may  terminate  in  various  ways  :  by  absori)tion  of  the  exudatic 
by  tlie  formation  of  an  abscess  whicli  bursts  externally  at  ai 
dependent  point   without  implicatinif    the    ciBcum,    or  bii 
through  the  cseooni  with  escape  of  the  pus  by  the  stool— all( 
whieh  results  are  favorable — or,  finally,    and    almost   fUni 
fatally,  by  a  rupture  uf  the  abscess  into  the  peritoneal  lav, 
or  by  the  occurrence  of  pyaemia  and  collapse. 

When  the  inflammation  is  confined  to  the  vermiform  ap 
dix^  it  will  manifestly  escape  recognition,  unless  it  be  ac 
panted  by  other  symptom?^,  such  as  the  above-described 
sical  enlargement  of  the  canal,  or  the  occurrence  of  perfon 
resitUing  in  a  peritonitis  w^hich  begins   in   the    right   iiigu 
region. 

In  proelltis  the  characteristic  symptom  is  the  presence! 
sevtTe  tenesmus,  a  feeling  as  if  something  were  sticking  in 
rectum  and  hnci  to  be  forced  out.     The  sphincter  ani  h^r^m 
spasmodically  contracted,  the  discharge  of  urine  is  irregular  ani . 
accoinpiinied  by  strangury,  and  the  pains  become  most  inieni 
wiien  luird  faeces  covered  with  blood  and  mucus  are  disdia 
In  the  mild^^r  cases  the  patient  complains  merely  of  a  bu 
sensation  in  the  anus,  with  a  painful  and  unsuccessful  inclinati 
to  evacuate  the  boweh     At  short  intervals  he   tries  to  obll 
relief  in  this  way,  but  on  almost  every  attempt  succeeds  in ( 
chargin,!^  tmly  a  small  qunntity  of  bloody  mucus,  while  \u\ 
cases  tlip  wall  of  the  rertiim  is  forced  down  hi  the  form  ota< 
red  <"iishiori   of  mucous  membrane.     The  disease  may  end  in 
recovi^ry,  or  it  shows  a  tendency  to  become  chronic,  in  wbicli  i 
case  the  ])ains  grow  less  severe  and  assume  more  of  a  tensive  flf 
dragging  cliaracti*r.     The  secretion  covering  the  rectal  iiiii* -i* 
membrane   mow  becomes   pundent  or   sero-purulent,    and  tlw 
simjde  catarrli  changes  to  a  chronic  blennorrhoea.     Pus,  eitlierifl 
a  pun'  form  or  aiix<xl  with  the  stools,  is  discharged  from  t 
time  with  tenesmns,  or  it  sometimes  oozes  from    the  ami: 
tinually.     The  stools  varj^  in  character,  being  sometimes  n 
pated,  someiimps  h»ose,  and  sometimes  mixed  with  blood 
the  swollen  hemorrhoidal  veins.     In  both  its  acute  and  cl 
forms  the  inflammation  may  extend  to  the  cellular  tissue  i 
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.yectnTn.     In  tliis  case  the  finger  introduced  into  tlie  rectum 
ts  induration  of  the  wall,  or  in  tlie  later  stages  fluctuation 

DaiTuwing  of  tlie  canal  by  the  tumor.     When  tlie  swelling 
^tuated  in  the  parts  surrounding  the  aims,  we  have  the  usual 
iptoms  of  an  abscess  tending  to  rupture.     By  the  discharge 
ii^flie  pus  externally,  iuto  the  rectum  or  into  some  adjacent 
ity,  rectal  iistulae  are  formed,    the   *' external/'  the  *' inter- 
the  **  complete/'  or  the  recto-vaginal,  recto-vesifal,    etc. 
results  may  produce  dangerous  complications,  such    as 
tration  of  urine  and  pya?mia.      Instead   of  terminating  in 
Bcess,    however,    the    periproctitic  exudation   is  occatjinnally 
BOfbed,  and  then  leaves  after  it  a  chronic  induration  of  por- 
18  of  the  wall  of  the  rectum.     The  idiopathic  jirriproditis^ 
leh  is  said  to  develop  with  ^special  fretpient?}'^  in  tuberculous 
ients^'runs  the  same  coui-se  as  the  secondary  form,  except 
t  it  does  not  begin  with  marked  intlammatory  symjitoms  in 
rectum  ;  on  the  contrary,  the  patient  at  first  complains  only 
constipation  with  pain  in  the  rectum,  especially   on   move- 
nt of  the  bowels,  until  after  a  while  onmistakahle  signs  of 
ppuration,    etc.,   supervene.     In  rare  instances  symptoms  of 
|Cis  may  develop  during  the  course  of  the   periproctitis,    as 
B  shown  in  a  case  observed  by  Botms, 

In  the  coii-sideration  of  cholera-morbus  on  page  H7,  we  liave 
eady  given  a  brief  description  of  the  form  of  thi^  alTection,  which 
5111-s  in  infancy,  and  which  is  characterized  by  vomiting  and 
rging;  rapidly  foUow^^d  by  rollap??e.  A  more  com]>lHt<^  de^^erip- 
^  of  the  enteritis  infantum  in  its  strict  sense  wcnild  Ijc  out  of 
{U3e  in  this  article,  and  we  shall,  therefore,  continM  t)urs*"lvt^3  to 
^lief  mention  of  the  more  chronir!  or  intt^rnutting  forms  of 
Mrhcea,  which  during  the  earl 3^  yt^ars  of  lilV  so  fi-eqnently 
fc*?rrupt  the  normally  quiet  developnu^nt  of  the  organism  at  this 
iEri(KL  The  question  whether  all  rases  of  diarrhrea  arc  diu^  to 
flammatioii  of  the  intestine  has  alreatly  l)e(^n  considered  in 
iginning  of  this  chapter*   The  absence  of  any  intestinal  lesion 


moDj  the  verj  namerous  caaeit  of  phthisis  which  have  come  under  iny  obser* 
«M(iii  vithin  the  post  dx  jreors,  I  have  ntiver  met  wiLh  on  iDatance  of  '*  tubcruuloos  '^ 
•*iproctitia. 
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at  the  autopsy,  as  has  been  observed  occasionally  in  cases  of  in- 
fantile entero-colitis  (see  also  Bouchut,  1.  c,  p.  753-54),  is  of  coaise 
no  positive  proof  that  inflammation  did  not  exist  during  life, 
because,  as  already  mentioned,  all  signs  of  hyperaemia  of  tba 
mucous  membrane  may  disappear  after  death.    Still,  I  think  one 
needs  only  to  have  observed  for  himself  how  a  temporary  cold 
will  excite  a  slight  diarrhoea  without  any  constitutional  dis- 
turbance whatever,  to  become  satisfied,  also,  that  a  purely  nervous 
derangement  without  inflammation  may  occasion  a  looseness  of 
the  bowels  merely  by  increasing  the  peristaltic  movements  of  the 
intestines.     Such  influences  must  play  a  part  also  in  the  diar- 
rhoeas which  occur  in  young  children  at  the  period  of  dentition. 
The  influence  of  teething  in  the  causation  of  infantile  diarrhoea 
may  be  still  an  open  question,  but  that  the  association  between 
the  two  conditions  is  certainly  a  very  common  one  is  recognized 
by  physicians  of  the  most  experience  in  children's  diseases  no 
less  generally  than  it  is  implicitly  believed  in  by  mothers.   In 
many  cases  the  diarrhcpa  comes  and  goes  with  the  cutting  of  each 
tooth.     At  other  times  the  enteritis  and  diarrhoea  are  preceded 
by  other  causal  conditions,  such  as  the  influence  of  cold,  derange- 
ments of  nutrition,  the  unavoidable  change  in  diet  on  weaning, 
helmintliiasis,  or  some  one  of  the  above-mentioned  causes  which 
are  specially  apt  to  excite  intestinal  catarrh  in  adults.     Usually 
the  attack  of  diarrhoea  is  ushered  in  by  restlessness,  cries  in- 
dicative of  pain,  and  even  convulsions.    The  frequent  fluid  dejec- 
tions, which  at  first  are  of  normal  appearance,  soon  become  of  a 
grumous  consistency  resembling  minced  eggs,  and  greenish -yellow 
in  color.     They  are  generally  of  an  acid  odor  and  reaction,  and 
contain,  besides  the  faeces  and  entirely  undigested  food  (lientery), 
a  certain  amount  of  lumpy  mucus.   The  intensely  acid  discharges 
very  often  redden    the  parts  around    the  anus.      Meteorism, 
resulting  from  the  imperfect  resistance  presented  by  the  relaxed 
intestinal  wall  to  the  gases  evolved  from  the  ingesta,  accompanies 
both  the  acute  and  the  chronic  form  of  intestinal  catarrh,  but 
particularly  the  latter,  so  that  the  abdomen  is  tympanitically 
distended  ('* frog's  belly"),  while  the  round  figure  of  the  child 
at  other  parts  of  the  body  has  disappeared,  the  skin  is  pale,  the 
face  appears  wrinkled  and  old,  the  eyes  sunken,  and  the  angles 


uue  Lo  lue  great,  juss  oi  water,  espe^ 

le  disease.  In  some  cases  there  is  bnt 
t  the  temperature  has  not  been  closely 
testinal  catarrh  is  of  long  duration, 
specially  if  ulceration  of  the  follicles 
onie  intestinal  catarrh  of  children  is 
lai'getnent  and  fafty  condition  oE  the 
ar  lesions  in  tuberculous  patients,  or 
doid  degeneration  of  the  abdominal 
'ofula — the  scrofulous  disease  bcgin- 
;  glands,  which  become  so  much  en- 
ough the  abdominal  wall. 

Diagnosis, 

matiou  of  the  intestines  is,  as  a  rule, 
ni  is  paid  to  the  isymptornH  aliove 
eterm illation  of  the  locality  of  the 
ot  only  dilficnlt,  but  in  many  cases 
fficiently  evident  fi'om  the  jjrevious 
al  symptoms  of  the  dis^-ase.  If  the 
%  the  cpiestinu  to  be  detenu inrd,  so 
icerned,  is  ichether  the  uijlammalimi 
ill  intesilite.  The  decision,  as  above 
npon  the  history  of  the  cast^  and  the 
^tjla  m  ma  I  ia  /i  of  I  k  e  8  m  all  i  /t  le,s  I  hie  is 
>f  the  intestinal  catarrh  after  a  Avelb 
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ment  of  the  faecal  masses  in  mucus,  the  discharge  of  pure  mucus 
or  pus,  and  the  sensitiveness  of  certain  points  in  the  course  of  the 
colon,  are  signs  which  directly  indicate  injlammationof  thelargt 
intestine. 

In  typhlitis  and  perityplilitis  the  diagnosis  presents  leas 
difficulty,  at  least  so  far  as  the  location  of  the  disease  in  this 
neighborhood  is  concerned.  The  latter  affection  may  be  diagnos- 
ticated, in  distinction  from  typhlitis,  by  the  sharp  pains  and 
anomalous  sensations  in  the  right  leg,  and  by  the  slight  degree 
of  meteorism^  in  contrast  with  the  greater  accumulation  of  gases 
which  takes  place  when  an  obstruction  is  occasioned  in  the  in- 
testine by  a  typhlitis.  Perityphlitis  is  also  to  be  distinguished 
by  the  deep  situation  of  the  tumor  in  the  caecal  region  and  by 
the  occurrence  of  burrowing  abscesses.  Whether  the  vermiform 
appendix  or  the  ccecuni  forms  the  special  starting-point  for  the 
inflammation^  it  is  usually  impossible  to  decide,  especially  when 
a  copious  exudation  has  taken  place.  But,  since  experience 
shows '  that  cases  terminating  in  peritonitis  originate  far  more 
frequently  in  the  vermiform  appendix  than  in  the  caecum,  the 
chances  in  doubtful  cases  will  be  in  favor  of  an  inflammation 
of  the  appendix.  Finally,  the  recognition  of  catarrh  of  the  tec- 
turn  by  the  complex  of  symptoms  above  given  presents  no 
difficulties. 

And  yet,  both  in  inflammation  of  the  rectum  and  in  inflam- 
mation of  other  parts  of  the  intestines,  it  is  not  always  easy,  on 
the  one  hand,  to  distinguish  w^itli  certainty  between  an  idiopathic 
and  a  secondary  catarrh — in  other  words,  to  diagnosticate  the 
fundamental  disease  which  is  running  its  course  with  the  symp- 
toms of  a  simple  catarrh — and,  on  the  other  hand,  to  exclude  at 
once  the  morbid  conditions  which  induce  symptoms  resembling 
those  of  intestinal  catarrh.  It  will  be  necessary,  therefore,  to 
devote  a  few  words  more  to  the  differential  diagnosis. 

An  acute  or  chronic  catarrh,  extending  over  a  lai-ge  surface 
of  the  small  and  large  intestines,  cannot  easily  be  mistaken  for 


'  Bamberger,  out  of  eighteen  fatal  cases  of  peritonitis  starting  in  the  right  iliac  region, 
found  that  in  fourteen  the  cause  was  ulceration  of  the  verniiform  appendix,  and  in  onl/ 
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other  affection  J  except,  perliaps,  typhoid  fever  ;  but  at  the 
lent  day,  when  the  great  importance  of  the  thermometer  as  a 
Je  in  the  diagnosis  of  the  latter  disease  is  generally  reeog- 
ed,  this  error  is  less  to  be  feared  than  formerly.  In  donbtful 
the  course  of  the  temperature,  the  enlargement  of  the 
in^  the  roseola,  bronchitis,  etc,  (see  above,  Gastric  Catarrh), 
decide  tlie  question. 

Typhlitis^  with  fiecal  impaction  of  the  cfecum,  presents,  when 
itonitis  also  exists,  so  striking  a  picture  that  the  diagnosis  is 
paratively  easy.  And  yet  when  the  typhlitic  inmor  under- 
a  ffradual  development,  it  is  liable  to  be  confounded  with 
whole  class  of  abdoniinal  tumors  located  below  the  umbili- 
B^  such  as  renal,  ovarian,  and  retroperitoneal  tumors.  All  of 
IBe  tumors,  as  contmsted  with  the  typhlitic,  have,  however, 
\  peculiarity,  that  tiny  are  covered  by  convohuion>^  of  intes- 
^5  piirticularly  b}^  the  tympanitically  resonant  ascending  colon 
terally.  Even  wlien  the  colon  is  lilled  with  L^cal  masses,  the 
itular  scybaliB  can  generally  be  distinguished  from  the  massive 
mor  lying  nnderneatli,  to  say  nothing  of  the  evidence  to  be 
pived  from  examination  of  the  urine,  palpation  by  the  vagina, 
m  the  history  of  the  case. 

I  Occasionally  great  difficulty  may  arise  in  determining  whether 
pB  intestinal  obstraction  is  produced  by  carcinoma  of  tlie 
pcnm  and  ascending  colon,  by  intussusception  of  the  ileum  into 
fB  caicum,  or  by  typhlitis  stercoralis.  A  very  graflual  devel- 
iKbent  and  nodular  hardness  of  the  tumor,  together  with  a 
Ibhectic  condition  of  the  patient,  point  to  cairinoma  of  the 
^Bm  ;  while  if  the  tumor  be  elastic  on  palpation,  of  a  longitu- 
saasage  shape,  and  absolutely  dull  on  percussion,  if  it 
*e  forwards  along  the  course  of  the  colon,  and  if  it  can  be 
rtained  that  the  formation  of  the  tumor  has  been  preceded 
f  persistent  diarrhoea,  the  diagnosis  of  intussusception  is  in  a 
I  degree  probable,  and  becomes  certain  if  tlie  invaginated 
on  of  intestine  can  finally  be  felt  by  the  rectum  or  after  a 
•^  weeks  is  discharged  in  a  gangrenous  condition  by  stooL 

le  diagnosis  of  prodUis  is  obviously  almost  always  very 
tey,  and  usually  the  only  difficulty  is  to  determine,  not  whether 
tflammationof  the  rectum  is  present,  but  to  what  cause  it  is  due 
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— in  other  words,  whether  the  catarrh  is  of  a  simple  character, 
or  is  complicated  with  some  serious  fundamental  disease,  such  as 
carcinoma,  ulcers,  or  hemorrhoids.     In  such  cases  the  manual 
examination  of  the  rectum  and  the  inspection  by  means  of  the 
endoscope  or  speculum  will  be  the  most  important  guides.   From 
infective  dysentery  proctitis  is  not  to  be  distinguished,  soloi^ 
as  there  is  no  discharge  of  the  reddish  yellow,  flocculent  fluid, 
which  is  characteristic  of  the  former  affection,  nor  any  marked 
constitutional  disturbance. 


Prognosis. 

In  inflammation  of  the  intestines,  the  prognosis  varies  con- 
siderably, according  to  the  severity  of  the  disease,  the  cause 
which  produces  or  maintains  it,  the  constitution  of  the  patient, 
etc. ,  and  the  following  remarks  will  refer  therefore  only  to  gen- 
eral points  of  leading  importance. 

While  in  adults  an  idiopathic  catarrh  extending  over  a  large 
extent  of  intestine  is  devoid  of  danger  and  usually  terminates 
in  recovery  sooner  or  later,  it  is  justly  regarded  as  an  affection 
much  to  be  apprehended  in  children,  and  the  more  so  the  younger 
the  child.  So,  also,  a  simple  catarrh  in  advanced  life  is  danger- 
ous, and  may  lead  to  a  fatal  result  from  exhaustion,  since  the 
derangements  in  the  transformation  and  absorption  of  the  food, 
conditioned  by  the  lesions  in  the  intestinal  mucous  membrane, 
react,  when  long  continued,  upon  the  entire  organism.  So  striking 
is  the  impairment  of  nutrition  in  the  intestinal  catarrh  of  chil- 
dren, tliat  this  variety  of  the  disease  has  been  designated  *' atro- 
phia infantum."  Even  if  death  do  not  occur  during  the  attack,  it 
is  very  likely  to  ensue  subsequently,  as  a  result  of  the  sequela- 
scrofula,  amyloid  degeneration,  etc.  Chronic  intestinal  catarrb 
may  lead  also  to  a  simple  stricture  of  the  intestine^  which,  even 
after  the  original  inflammation  has  subsided,  may  induce  chronic 
retention  of  faeces,  and  thereby  occasion  a  renewal  of  the  intes- 
tinal inflammation.  Among  the  acute  inflammations,  those  which 
occur  after  burns  are  regarded  as  specially  dangerous,  because 
they  are  apt  to  be  followed  by  hemorrhage,  ulceration,  and  fatal 


raia  or  urgemia,  is  relatively  more 
mplieation  of  empliysema  or  some 
aded  by  chronic  stasis. 
IS  locality  for  the  occurrence  of 
list  be  apparent  from  the  serious 
ve  have  st*en,  during  the  course  of 
fver,  the  usual  result  in  typhlitis 
fphlitis,  and  even  in  intlanimation 
perforation  or  extensive  peritonitis 
compilation  of  seventy -three  rases 
which  considerable  exudation  was 
shows  a  mortality  of  only  twenty- 
the  attack  does  not  prove  fatal,  it 
,  which  seriously  affect  tlie  prog- 
ntestine,  disj>lacements,  adhesions 
olving  the  danger  of  subsequent 
esses  with  caries  of  bone,  f^cal 
ults  of  which  often  manifest  them- 
ble  time — and  especially,  also,  a 

i  with  danger  only  when  its  causes 
the  inflammations  of  the  rectum 
3  of  fon^ign  bodies,  f*Tcal  masses, 
esent  a  favoral)le  prognosis  in  con- 
L  accompanies  tubercuUuis  ulcer.-^, 
mors,  or  passive  congestions  of  the 
^-ena  portfc.     If  symptoms  otperl- 

)rt«d  hv  Sutton  (CatiBtatCs  Jabresiber.    1870). 
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proctitis  have  supervened  and  have  resulted  in  rectal  abscesses 
and  fistulae,  the  prognosis  is  less  favorable,  and  still  more  so  if 
the  patient  be  in  poor  health  or  in  fact  tuberculous.     Proctitis^ 
produced  by  rheumatic  influences  (catching  cold  at  stool,  etc.) 
or  by  local  injury,  runs  almost  invariably  a  favorable  course,  as 
does  also  the  periproctitis  excited  by  similar  causes. 

Treatment. 

In  all  cases  of  intestinal  catarrh,  whether  recent  or  chronic, 
whether  situated  in  the  upper  or  in  the  lower  portions  of  the 
intestines,  tJie  selection  of  a  suitable  diet  should  be  regarded  as 
probably  tlie  most  important  part  of  the  treatment.     Aside  from 
the  loss  of  power  on  tlie  part  of  the  inflamed  intestine  to  prop- 
erly transform  and  absorb  the  food,  it  should  never  be  forgotten 
that  the  chemical  and  mechanical  irritations  which  the  chyme 
and  W\^  more  solid  faeces  normally  excite  in  the  healthy  mucous 
membrane  may  act  abnormally  when  the  mucous  membrane  is 
inflamed.     All  food,  therefore,  which  is  difficult  of  digestion,  and 
the  mechanically  irritating  portions  of  which  of  course  pass  into 
the  large  intestine  still  undigested,  such  as  leguminous  vege- 
tables, cheese  in  large  pieces,  cabbage,  stringy  meat,  etc.,  must 
be  strictly  avoided  ;  so,  also,  but  little  bread  should  be  allowed, 
because,  as  Voit's  experiments  have  shown,  a  bread  diet  in- 
creases the  solidity  of  the  faeces.     In  general  the  best  diet  for 
patients  with  intestinal  catarrh  will  consist  of  albuminous  sub- 
stances of  an  easily  divisible  diameter,  such  as  milk,  yolk  of 
egg,  meat  solution,  food  and  broths  containing  but  little  starch, 
and   especially  the  various  kinds  of  mucilaginous  substance 
such  as  barley-water,  groats,  etc.     In  addition  to  the  indigestible 
articles  above  mentioned,  fatty  food  is  also  to  be  forbidden, 
because,  in  consequence  of  the  increased  peristalsis  and  the  un- 
questionably diminished  power  of  absorption  on  the  part  of  the 
intestinal  villi,  most  of  the  fat  passes  undigested  into  the  colon, 
and  there  undergoes  decomposition.     As  to  the  details  of  the 
comparative  digestibility  of  different  articles  of  food,  I  refer  to 
the  chapter  on  Chronic  Gastric  Catarrh.  When  the  disease  occurs 
in  young  infants,  the  selection  of  the  diet  requires  special  care, 
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!)ecanse  here  we  have  to  deal  with  a  mucous  membrane  which, 
?ven  in  health,  is  extremely  sensitive  and  generally  tolerates  but 
%  single  variety  of  food.  In  many  of  these  cases  the  best  pre- 
acription  is  a  wet-nurse.  In  other  respects  the  regimen  suggested 
in  the  treatment  of  cholera  infantum  (see  above)  will  apply  also 
to  the  more  chronic  intestinal  catarrhs  of  children. 

Next  to  the  proper  regulation  of  the  diet,  one  of  the  most 
important  measures  for  the  rational  treatment  of  inflammation 
qfthe  intestines  is  the  removal  of  irritating  ingesta,,  and  par- 
ticularly any  decomposing  f  cecal  masses  that  may  happen  to  he 
present  in  the  intestinal  canal. 

This  precaution  should  never  be  neglected,  even  when  the 
presence  of  diarrhoea  seems  to  contraindicate  the  administration 
of  cathartics.  If  the  patient  has  eaten  coarse  indigestible  food 
before  the  beginning  of  the  diarrhoea,  or  at  least  before  he  has 
come  under  treatment,  if  small  scybah-e  are  found  in  the  fluid 
stools,  or  the  colon  is  dull  on  percussion  at  particular  points,  or, 
finally,  if  the  attack  has  been  preceded  by  constipation,  it  is 
good  practice  to  begin  the  treatment  hy  administering  a  clyster 
or  some  mild  cathartic  like  castor-oil.  Indeed,  even  a  thorough 
washing  out  of  the  intestine  is  necessary  if  the  inflammation  is 
located  in  the  lower  portions  of  the  large  intestine,  or  if  threat- 
ening symptoms  arise  in  consequence  of  an  obstinate  fjecal  im- 
paction in  some  portion  of  the  intestine  behind  the  ileo-csecal 
valve. 

Another  general  rule  in  the  treatment  of  intestinal  catarrh  is, 
to  confine  the  patient  to  his  bed  in  every  case  that  is  not  entirely 
unimportant.  Neither  snugly-fitting  undergarments  nor  a  flannel 
abdominal  bandage  can  take  the  place  of  the  uniform  warmth  of 
the  bed,  which  is  all  the  more  indicated  because  this  disease  is 
undoubtedly  often  dependent  upon  rheumatic  influences.  For 
the  same  reason,  persons  who  are  predisposed  to  intestinal 
catarrh  should  wear  woollen  stockings,  flannel  drawers,  an  ab- 
dominal bandage,  etc.,  for  the  sake  of  prophylaxis,  especially 
when  travelling. 

Like  the  prognosis,  the  treatment  also  is  determined  by  the 
exciting  cause  of  the  intestinal  catarrh. 

The  evacnating  treatment^  which  has  already  been  mentioned 
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as  appropriate  in  many  cases,  is  necessary,  particularly  when 
the  inflammation  lias  been  excited  by  indigestible,  irritating 
food,  by  an  accumulation  of  worms  or  solid  faecal  masses,  by 
foreign  bodies  and  poisons,  or  by  a  stenosis  of  the  intestine.    If 
the  removal  of  the  irritating  substances  can  be  effected  by  ene- 
mata  or  irrigations,  these  are  to  be  preferred,  on  account  of  their 
milder  action,  to  the  use  of  purgatives.     Still  there  is  no  objec- 
tion to  the  administration  of  a  laxative  after  the  irrigation,  in 
order  to  be  sure  that  the  intestine  is  relieved  of  its  irritating 
contents.    The  most  harmless  cathartic  for  this  purpose  is  the 
castor-oil  emulsion  (ol.  ricini  f.  Ij.  pulv.,  acaciae  3iv.,  syr.  f.3vj., 
aquae   dest.   f.  |  v.  M.   S.   one  tablespoonful  every   two  hours 
until  it  operates).     In  place  of  the  oil,  calomel  may  be  given, 
wliicli  acts  promptly,  empties  the  upper  portions  of  the  intes- 
tines (Radziejewski),  and  does  not  appear  to  aggravate  the  intes- 
tinal inflammation.     The  only  form  of  intestinal  inflammation  in 
which  the  use  of  cathartics  is  attended  with  much  risk  is  typh- 
litis^ and  this  objection  applies  equally  to  the  stercoral  form  of 
the  disease,  notwithstanding  the  apparent  indication  for  their 
employment.     When  the  peritoneum  in  the  neighborhood  of  the 
cancer  has  become  involved  in  the  inflammatory  process,  a  cathar- 
tic, by  exciting  a  more  active  peristalsis,  may  tear  the  salutary 
adhesions  which  have  already  formed,  or  may  even  produce  a 
rupture  of  the  caecum  at  a  point  which  has  been  thinned  by 
ulceration.     Only,  therefore,  at  the  very  outset  of  typhlitis,  or 
while  the  caecal  region  is  but  little  sensitive  to  pressure,  are 
cathartics  allowable,  and  then  only  after  injections  have  been 
persistently  used  without  a  satisfactory  result. 

On  the  other  hand,  cathartics  may  be  prescribed  with  advan- 
tage when  the  intestinal  affection  is  due  to  septic  or  infective 
processes,  such  as  occur  in  septicaemia  and  uraemia,  in  the  latter 
of  which  drastics  have  long  been  the  customary  treatment. 

It  is  interesting  to  observe  bow  our  present  practice  of  beginning  the  treatment 
of  diarrhoea  with  the  administration  of  a  cathartic,  or  at  least  of  not  arresting  tlic 
discharges  at  the  outset  of  the  attack,  was  also  recommended  by  the  older  writers. 
Tlius,  Celsus  (1.  c.) :  *' Primo  die  quiescere  satis  est;  neque  impetum  ventris  pro- 
liibcre/^  And  Pembcrton  says :  ^'  The  treatment  should  usuaUy  begin  with  a  catba^ 


TKTESTINAL   CATAREIL  387 

i  When  the  diarrhoea  is  the  result  of  malarial  infection^  the 
Wtment  tjhould  begin  with  large  doses  of  quiuine^a  remedy 
l^ch  experience  has  shown  can  be  given  in  the  obstinate  diar- 
^as,  whicli  occur  in  persons  living  in  malarial  regions,  without 
ferting  any  injurious  infiuence  upon  the  intestinal  canaL 
ii  all  mtestiual  intlammations  induced  by  expoiiure  to  cold^  it 
important  to  secure  diaphoresis.  The  good  effects  of  sweat- 
I,  in  ordinary  colds,  has  always  been  recognized  ;  but  aside 
♦m  the  hope  of  counteracting,  in  this  gross  allopatliic  way,  the 
pTU  done  to  the  intestine  by  the  chilling  of  the  skin,  the  em- 
^yment  of  diaphoresis  is  especially  indicatedj  also,  by  the  fact 
^t  thei-e  is  a  connection  between  the  amount  of  perspimtion 
fecreted  by  the  skin  and  the  amount  of  fluids  discharged  by  the 
Jtestines.  Thus  in  many  persons  a  temporary  constijiation 
prays  excites  increased  perspiration,  and  i^ive  versa.  The  best 
wphoretics  that  can  be  used  are  vapor  or  hot-water  baths,  fol- 
►wed  by  packing. 

I  When  the  chronic  intestinal  catarrh  is  occasioned  by  portal 
fngestion^  arising  either  from  disease  of  the  liver,  or  indirectly 
to  disease  of  the  lungs  and  heart,  the  treatment  .should 
aally  be  addressed  rather  to  the  fuiuhimi^utal  disease  than  to 
catarrh  dii-ectly,  and  remedies  like  digitalis  may  be  used 
ith  the  view  of  relieving  tlie  congestion  by  increasing  the  force 
I  the  heart's  action.  When  the  patient  has  previoush'  expe- 
enced  relief  from  the  spontaneous  occurrence  of  hemorrhages 
tom  the  anus,  this  curative  effort  of  nature  may  be  imitated  in 
peie  cases  by  the  application  of  leeches  to  the  anus,  in  order 
r deplete  the  portal  vessels,  provided,  of  course,  the  patient  can 
teir  the  abstraction  of  blood,  and  does  not,  on  the  contrary, 
Ifgently  require  a  redoTalim  regimen. 

Such  a  regimen  is  manifestly  the  chief  indication  in  all  those 

Isea  in  wiiich  the  occurrence  of  intestinal  catarrh  is  favcjred  by 

feneral  debility,  or,  to  speak  mure  correctly,  by  a  weakness  of 

ke  wails  of  the  vessels,  as  in  tuberculosis,  morbus  Bright ii,  etc. 

'Inally,  mention  should  be  made  alsf>  of  tln^  purely  sytnptom- 

:atarrhs,  which  restdt  fi^om  ulcenitions,   neoi)lasms,  intus- 

»tions  of  the  intestine,  etc.     In  such  cases  the  treatment 

ies  with  that  of  the  cau:  conditions. 
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Indicatio  Tnorhi :  As  soon  as  we  are  satisfied  that  the  irritat- 
ing ingesta  have  been  removed  from  the  intestine,  by  the  means 
mentioned  above,  or  that  further  attempts  in  this  direction  would 
be  useless,  the  most  important  indication  is  to  secure  rest  to  the 
infiamed  organ.     This  result,  as  experience  has  shown  in  thou- 
sands of  cases,  can  be  best  obtained  by  opium.    No  other  remedy 
quiets  the  diarrhoea  so  promptly  and  durably,  although  we  still 
know  but  little  in  regard  to  the  manner  in  which  it  influences  the 
peristaltic  movements.    The  average  effective  dose  is  half  a  grain 
or  twelve  drops  of  the  tincture,  which  may  be  given  several  times 
daily.     At  the  same  time,  the  patient  should  be  placed  upon  a 
restricted  diet,  such  as  barley-water  with  a  little  salt,  or  groats, 
and  a  moderate  quantity  of  red  wine  may  be  allowed.     Gradually 
the  easily  digestible  diet  above  mentioned  may  be  resorted  to. 
The  strictness  with  which  this  regimen  is  to  be  enforced  will  nat- 
urally depend  upon  the  severity  of  the  case.     If  the  symptoms  of 
intestinal    inflammation  still  remain    uncontrolled,   astringents 
may  now  be  used,  unless  there  are  urgent  reasons,  as  in  typhlitis, 
for  preventing  any  further  accumulation  of  faeces.      Experience 
has  shown  that  the  ''astringing,  contracting"  action  of  these 
remedies  exerts  a  beneficial  influence  upon  the  mucous  membrane 
where  they  come  into  direct  contact  with  it.      The  astringents 
most  commonly  used  in  intestinal  catarrh  are  the  acetate  of  lead 
(half  a  grain  per  dose),  the  nitrate  of  silver  (from  one-sixth  to 
one-third  of  a  grain),  tannin  (from  two  to  six  grains,  frequently 
prescribed  also  in  combination  with  opium'),  ahtm  (from  five  to 
eight  grains,  also  given  with  opium '),  sulphate  of  iron  (from  one  to 

Acidi  tannici 3ij. 

Tinct.  opii TTl  xv. 

Syriipi 5j. 

Aq.  menth.  pip f .  §  v. 

M.  S.    Oae  tablespoonful  every  two  houra 

•8 

Alnminis pr.  viij. 

Opii gr.  88. 

Pulv.  acaciae gc,  viij. 
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three  grains),  or  the  soltUion  of  chloride  of  iron  ^  (from  five  to  eight 
drops).  Remedies,  which  are  similar  in  their  action  to  tannin,  such 
as  ccUechu  (from  eight  grains  to  a  scruple),  and  kino  (from  eiglit 
to  fifteen  grains),  are  also  frequently  prescribed  in  chronic  intes- 
tinal catarrh.  A  favorite  remedy  when  the  stomach  is  easily  dis- 
turbed is  columbo,  given  in  infusion,  which  acts  also  as  a  bitter, 
and  sometimes  gives  excellent  results.  All  of  these  remedies,  except 
the  three  last  mentioned,  may  be  given  also  b}'  enema,^  and  this 
mode  of  administration  will  obviously  be  more  efficient  when  the 
catarrh  aflfects  the  lower  portion  of  the  large  intestine.  In  mild 
cases  the  regular  use  of  injections  of  cold  water  is  often  sufficient 
to  produce  a  slight  antiplilogistic  astringent  effect  upon  the  in- 
flamed mucous  membrane  of  the  rectum. 

As  in  many  cases  of  chronic  gastric  catarrh,  so  also  in  catarrh 
of  the  intestines,  a  course  of  mineral  waters  will  often  be  the 
most  certain  means  for  permanently  restoring  the  diseased  mucous 
membrane  to  its  normal  condition.  When  it  is  desirable  to  secui-e 
a  regular  evacuation  of  the  contents  of  the  bowels,  the  alkaline 
waters  may  be  used  with  benefit,  particularly  the  alkaline-saline 
waters,  such  as  the  Tarasp,  Carlsbad,  Rohitsch,  etc.,  which  have 
enjoyed  great  reputation  for  the  relief  of  portal  congestions,  fatty 
liver,  etc.  If  the  intestinal  catarrh  is  accompanied  by  marked 
nervous  irritability  of  the  patient,  as  is  not  uncommonly  the  case 
when  the  disease  has  been  of  long  duration,  it  may  be  well,  in  addi- 
tion to  the  alkaline  waters,  to  try  the  sedative  action  of  one  of  the 
cooler  "acmto thermae,' "  or  the  patient  may  be  sent  to  the  moun- 
iains^  or  sea-haihing  may  be  recommended  in  the  milder  cases. 
If  hypochondria  with  constipation  be  a  prominent  feature  of  the 
disease,  one  of  the  chloride  of  sodium  mineral  waters,  particularly 
the  Kissengen,  should  be  used.  The  favorable  action  of  this  water 
in  such  cases  is  to  be  explained  partly  by  the  fact  that  the  water 
facilitates  the  transformation  of  the  food  and  stimulates  the 
powers  of  digestion,  and  partly  by  its  cathartic  action  when  given 
in  large  doses.     Kissingen  water  is  well  adapted,  also,  to  relieve 

»  The  stranger  solution  of  the  British  Pharmacopoeia. 

*  The  dose  by  enema  is  about  twice  or  three  times  as  large  as  the  quantity  used  by 
the  mouth. 

*  Thermal  springs  with  no  active  properties  ( »«parn{).— Tkans. 
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the  intestinal  catairh  which  is  attended  by  diarrhoea.      When 
taken  in  small  quantities,  it  has  rather  a  constipating  than  a 
cathartic  effect,  and  it  promotes  the  gastric  digestion,  so  that  the 
chyme,  as  it  enters  the  intestines,  is  in  a  condition  more  favor- 
able to  its  absorption  (Diruf).     Finally,  much  benefit  may  some- 
times be  derived  from  the  cold  water  treatment.    Caliburces  has 
shown  that  the  cold  sitz-baths,  wet  packs  around  the  body,  and 
''slapping  with  wet  towels,"  all  excite  peristaltic  movements  of 
the  intestines.     Moreover,  the  long-continued  hyperemia  of  the 
skin,  which  follows  the  application  of  the  wet  pack,  may  produce 
a  derivative  action  from  the  intestines,  similar  to  that  which  fol- 
lows the  occurrence  of  hemorrhoidal  bleedings.      Recently  the 
nse  of  cold,  wet  compresses  had  been  recommended  also  in  acute 
intestinal  catarrh,  particularly  in  the  diarrhoea  of  children  (Wiut 
ternitz,  Oppenheimer). 

Strychnine  and  belladonna  have  been  strongly  recommended, 
by  some  writers,  in  cases  of  intestinal  catarrh  :  belladonna  for 
chronic    catarrh  with   diarrhoea   and  atony   of   the    intestines, 
and  strychnine  for  chronic  constipation  in  general.     My  own  ex- 
perience with  these  remedies  for  the  conditions  referred  to  has 
been  insufficient  to  enable  me  to  point  out  any  precise  indications 
for  their  use — in  fact,  I  regard  it  as  improper  to  employ,  or  rather 
to  experiment,  with   remedies  of  such  active  properties  before 
we  clearly  understand  their  physiological  mode  of  action  ;  and 
certainly,  in  regard  to  strychnine,  we  possess  no  information  of 
this  kind  whatever. 

The  measures  required  by  the  indicatio  symptomatica  have 
for  the  most  part  been  already  considered,  at  least  so  far  as  the 
sp(»cial  treatment  of  the  diarrJioea  is  concerned,  and  also  the 
treatment  of  the  coUcJcy  palns^  which  disappear  along  with  the 
diarrhoea  under  the  influence  of  opium.  This  remedy,  in  the 
case  of  rectal  catarrh,  may  be  advantageously  used  in  the  form 
of  suppositories  or  enemata.  When  the  colicky  jDains  are  occa- 
sioned chiefly  by  an  excessive  distention  of  the  intestine,  carmina- 
tives, such  as  caraway,  peppermint,  etc.,  may  be  given.  In 
severe  meteorism,  powdered  charcoal  (fifteen  grains  at  a  dose)  may 
also  be  tried,  or  the  attempt  may  be  made  to  withdraw  the  gas 
by  means  of  an  intestine-tube  with  a  central  orifice  at  its  lower 
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mity,  or,  perhaps  still  better,  by  a  stomach-pump  with  a 
:y-titting  pistoiu  When  mmitlng  occurs,  as  a  complication, 
n^  morphine  injectiouSj  ice-pills,  etc.,  are  required  ;  while  in 
'?se,  a  condition  wliich  assumes  special  prominence  in  cliiU 
^wine  and  other  stimulants  are  indispensable.  There  still 
.n  to  be  conisidered  briefly  the  indications  presented  by  the 
t J  and  specific  conrse  of  the  several  forms  of  inflammation 
ey  affect  different  portions  of  the  intestines, 
I  distinction  from  other  forms  of  intestinal  inflammation, 
litiSy  on  account  of  ita  •  marked  inflammatory  character, 
area  an  energetic  antiphlogistic  treatment.  This  is  to  be 
ied  ont  by  means  of  the  continuoui^  application  of  frozen 
ipresses/  or  ice  bags,  by  leeching  (in  robust  intlividuals),  and  by 
actions  of  ice-water  into  the  large  intestine,  the  latter  remedy 
)Bemng  the  purpose  of  evacuating  the  bowel,  ivhieh  is  always 
first  and  most  important  indication,  so  \o\\^  as  no  sympf oms 
itritomtis  are  present.  If  the  ice- water  injections  are  un^^uc- 
ifiil,  the  common  practice  is  to  add  salt  or  honey  to  the 
ction,  and  at  tlie  same  time  to  give  a  laxative,  such  as  castor- 
or  even  stronger  purgatives,  if  peritoneal  irritation  can  be 
ainly  exclnded.  In  desperate  cases  quicksilver  may  be 
n,  six  ounces  at  a  dose.^  If  these  measures  do  not  succeed, 
indications  of  peritonitis  supervene,  ojiium  should  be  used, 
as  a  last  resort,  enterotomy  may  be  perfonned  at  a  point 
re  the  obstruction,  the  situation  of  tlie  latter  being  deter- 
ed  by  the  dulness  on  percussion.  The  indurated  inflltration- 
or  remaining  after  the  cBs.sation  of  the  typhlitis  is  to  bo 
ted  by  poultices,  warm  baths,  or  salt-watt-r  batlis,  for  the 
pose  of  producing  absorption  ;  tlie  perit\'])hlitic  and  burrow- 
abscesses  are  to  be  opened  as  soon  as  fluctuation  is  dt^tected. 
cesses  occurring  during  the  course  of  idiopathic  prr/Zi/- 
Us  also  require  an  early  opening,  and,  in  other  respects,  ai-e 
)e  treated  in  the  same  way  as  other  deeply-situated  inflam- 

fhrna  can  be  readily  made  by  placing'  the  wet  coni press  on  a  table ^  nnderneath  a 
•w  tin-pan  filled  with  cracked  ice  and  salt — TnA^fl. 

Craabe  has  Bhown  that  the  quicksilver  probably  acts  not  so  mnch  by  its  weig^bt  as 
fittrong'  periHtalsiB  which  it  ereitcB,  beginning  in  the  stomach.  The  increased 
.  of  coarse,  involves  the  danger  o'  t  the  infiamcd  part. 
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mations,  viz.,  by  rest,  counter-irritants  to  the  skin,  etc.     At  the 

same  time  the  bowels  should  be  kept  open,  in  order  to  prerent      f  ^'^ 

pressure  upon  the  inflamed  part. 

The  same  principles  will  apply  also  to  the  treatment  of  peri- 
proctitis — rest,  cold,  and  afterwards  poultices,  a  regular  evacna* 
tion  of  the  bowels,  injections  of  warm  infusions  of  chamomile  |  ^^ 
flowers  into  the  rectum,  and  the  opening  of  fluctuation  points,  in 
order  to  prevent  perforation  into  the  bladder  or  rectum.  The 
treatment  of  the  rectal  fistulae  is  to  be  conducted  in  accordance 
with  the  rules  laid  down  in  the  text-books  on  surgery. 

In  proctitis  the  treatment  is  essentially  of  a  local  character^ 
because  here  we  can  apply  remedies  directly  to  the  diseased 
mucous  membrane,  or  at  least  in  its  immediate  vicinity,  in  the 
form  of  cold,  warm,  or  astringent  enemata,  sitz-baths,  supposi- 
tories, and  abstractions  of  blood  from  the  anus.      For  severe 
tenesmus,  ointments  of  extract  of  opium  or  belladonna,  or  nar- 
cotic suppositories,  may  be  used,  while  fissures  of  the  anus  may 
require  a  division  of  the  sphincter.     In  cases  of  prolapse  of  the 
lectum  occasioned  by  the  extrusion  of  the  hypertrophied  folda 
of  mucous  membrane,  the  prolapsed  portion  should  be  replaced, 
touched  with  nitrate  of  silver,  partially  or  completely  excised, 
or  removed  by  the  actual  cautery.    The  accumulation  of  faces 
should  be  guarded  against  in  this  as  well  as  in  other  forms  of 
intestinal  catarrh. 

In  regard,  finally,  to  the  treatment  of  the  intestinal  catarrh 
of  children,  I  refer  to  the  general  principles  laid  down  above, 
and  particularly  to  the  therapeutic  measures  more  fully  de- 
scribed in  the  article  on  Gastro-enteritis  Infantum. 


Phlegmonous  and  Diphtheritic  Inflammation  of  the  Intestines. 

Tlie  intestinal  pathological  changes  in  question  will  be  con- 
sidered very  briefly,  because  they  rarely  occur  as  independent 
affections,  but  rather,  in  most  instances,  as  symptoms  of  other 
diseases,  and  therefore  possess  less  clinical  than  pathologico- 
anatomical  interest. 

'^-^it>ritis  phlegmonosa  (submucosa  purulenta)  corresponds  in 
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its  anatomical  characters  to  the  better  known  gastritis  phlegmo- 
nosa,  which  has  already  been  considered  at  length.  Its  occur- 
rence as  an  independent  affection  is  extraordinarily  rare  ;  gen- 
erally it  occurs  as  a  so-called  metastatic  inflammation,  and  is 
most  frequently  situated  in  the  duodenum.  It  is  occasionally 
found  as  a  result  of  intense  irritations  of  the  intestinal  wall  in 
connection  with  ulcers.  Like  phlegmonous  gastritis,  phlegmo- 
nous enteritis  may  also  lead  to  sclerosis,  with  contraction  of  the 
wall  of  the  organ,  or  to  suppuration  and  the  formation  of 
abscesses,  which  perforate  the  mucous  membrane  or  excite  other 
abscesses  in  the  retro-peritoneal  connective  tissue. 

Much  more  frequent  is  the  enteritis  dipJitJieritica,  Besides 
the  specific  infective  diphtheria  of  the  intestine — dysentery — and 
the  diphtheritic  disease  of  the  bowels  wliich  sometimes  occurs 
during  the  course  of  contagious  tJir oat-diphtheria  (aid.  Vol.  I.), 
the  mucous  membrane  will  sometimes  also  be  found  to  be  covered 
with  a  firmly-adherent,  flaky,  white  or  whitish  gray  deposit. 
Beginning  in  the  form  of  scattered  islands,  the  diphtheritic  in- 
filtration gradually  extends  laterally,  in  the  small  intestine 
along  the  folds  of  Kerki-ingius,  and  in  the  large  intestine  upon 
the  ileo-csecal  valve  and  along  the  bands  and  plicae  sigmoidefe. 

The  severe  disturbance  of  nutrition  produced  by  the  diph- 
theritic exudation  leads  to  superficial  necrosis  and  ulceration, 
resulting  in  perforation  or  in  cicatrization,  and  occasionally,  but 
rarely,  in  narrowing  of  the  lumen  of  the  intestine.  In  most 
cases  the  diphtheritic  inflammation  is  located  in  the  large  intes- 
tine, sometimes  also  in  the  small  intestine,  and  only  in  very  rare 
instances  is  it  wholly  confined  to  the  latter  location.  Thus,  in 
the  one  hundred  and  three  cases  of  intestinal  diphtheria  collected 
by  Weissenfels  *  and  Freund  ^  from  the  post-mortem  records  of 
the  Berlin  Pathologico-anatomical  Institute,  tlie  diphtlieritic 
inflammation  was  confined  to  the  small  intestine  in  only  four. 

This  anatomical  fact  naturally  suggests  the  inference  that  the 
formation  of  the  diphtheritic  deposit  is  due  to  local  mechanical 
causes,  particularly  to  the  action  of  irritating  ingesta  at  those 

'  XJeber  die  Diphtherie  des  Darma.  Diss.  Berolin.  1808. 

'  Ueber  Diphtheritia  des  Darms  im  Puerperalfieber.  Diss.  Berolin.  1871. 
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portions  of  the  mucous  membrane  where  the  most  friction  occurs 
and  tlie  faBces  are  longest  delayed.  Thus,  the  English  writers, 
and  among  the  Germans  especially  Vlrchow,*  long  ago  pointed 
out  the  very  important  part  which  retention  of  faeces  in  the  large 
intestine  plays  in  the  causation  of  dysentery.  When  faecal 
masses  remain  impacted  for  a  very  long  time  in  portions  of  the 
intestine  where  a  stagnation  is  most  liable  to  occur,  such  as  the 
caecum,  the  flexures,  and  the  rectum,  mechanical  irritation  of 
the  mucous  membrane  is  excited,  and,  ultimately,  an  inflamma- 
tion arises,  which  may  assume  a  severe  form  if  the  fsecal  masses 
become  decomposed  and  products  of  decomposition  are  formed, 
such  as  the  corrosive  ammoniacal  gas. 

The  same  explanation  will  apply  also  to  those  cases  of  in- 
testinal diphtheria  in  which  the  characteristic  infiltrations  of 
diphtheria  are  found  above  pathological  stenoses  of  the  intestine. 
Thus,  incarcerated  hernia,  invaginations,  and  tumora  or  cica- 
trices which  narrow  the  lumen  of  the  intestine,  are  soraetimea 
attended  by  intestinal  diphtheria  above  the  constricted  point.- 

Greater  difficulty  is  experienced  in  explaining  the  genesis  of 
the  diphtheritic  enteritis,  which  occurs  in  the  course  of  various 
chi-ouic  severe  exanthematic  and  septic  diseases,  such  as  carci- 
noma, tuberculosis,  Bright's  disease,  typhoid  and  scarlet  fevers, 
small-pox,  septico-pycTmia,  and  especially  puerpeml  fever. 

In  many  of  such  cases  we  may  suppose  that  the  serious  im- 
pairment of  nutrition,  resulting  from  the  disease,  produces  a 
predisposition  to  enteritis,'  the  occurrence  of  which  is  specially 
favored,  moreover,  by  the  accumulation  of  blood  in  the  pelvic  or- 
gans and  lower  portions  of  the  intestines,  occasioned  by  the  feeble 
action  of  the  heart.  Furthermore,  a  simple  inflammation  may 
very  readily  be  converted  into  a  diphtheritic  one  in  the  case  of 
the  intestinal  mucous  membrane,  because  the  bowels  very  com- 
monly contain  sharply  irritating  products  of  decomposition. 
These  products  are  re-enforced,  in  septic  diseases^  by  the  pres- 
ence of  the  specific  poison,  which,  being  taken  up  by  the  blood- 
vessels in  some  other  region  of   the  body,  is  brought   to   the 
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intestines,  where  it  finds  a  habitat  which  is  normally  the  seat  of 
processes  of  decomposition,  and  is,  for  this  reason,  specially- 
adapted  to  favor  the  farther  development  and  action  of  the  sep- 
tic matter. 

As  regards  the  explanation  of  the  diphtheritic  intestinal 
affections,  which  occur  in  patients  with  BrigMs  disease^  and 
particularly  in  cases  of  urcemia^  it  is  to  be  borne  in  mind  that 
the  intestine  is  the  only  part  where  the  conversion  of  urea  into 
carbonate  of  ammonia  takes  place  in  this  affection,  and  that  this 
product  of  decomposition  by  itself,  independently  of  putrefac- 
tive processes,  has  an  undoubted  tendency  to  produce  diphtheri- 
tic inflammation  of  the  intestinal  mucous  membrane. 

In  the  intestinal  diphtheria,  finally,  which  occurs  during  the 
course  of  puerperal  fever^  there  appears  to  be  another  etio- 
logical factor  besides  those  mentioned,  viz.,  the  direct  extension 
of  the  intense  inflammatory  process  localized  in  the  genital 
organs  to  the  intestines  by  means  of  the  peritoneum.  At  least 
this  view  is  borne  out  by  the  experience  of  Freund,  who,  in  eleven 
cases  of  puerperal  diphtheria,  found  the  diphtheritic  lesions  of 
mucous  membrane  nine  times  in  the  lower  portions  of  the  large 
intestine — that  is,  in  those  portions  situated  nearest  to  the  genital 
organs. 

The  symptoms  attending  the  above-mentioned  forms  of  intes- 
tinal diphtheria  are  the  same  as  those  of  the  dysentery  ;  in  other 
cases  the  disease  runs  its  course  without  symptoms,  if  the  in- 
flammation be  slight  in  extent,  or  if  the  fundamental  affection  be 
of  an  intense  character,  and  rapidly  terminate  fatally.  In  such 
cases  the  pathologico-anatomical  changes  above-mentioned  are 
found  unexpectedly  at  the  autopsy  as  casual  accompaniments  of 
the  other  lesions.  We  may  expect  to  find  them,  however,  if, 
during  life,  bloody,  mucous,  fatty,  or  purulent  stools  have  been 
discharged,  and  still  more  certainly  if  other  symptoms  of  dysen- 
tery, tenesmus,  etc.,  have  also  been  present;  but  these  rather 
subjective  symptoms  of  intestinal  diphtheria  are  very  frequent- 
ly absent,  or  they  may  be  disguised  by  those  of  the  severe  fun- 
damental disease. 

The  prognosis  in  general  depends,  of  course,  chiefly  upon  the 
severity  of  the  fundamental  disease,  and  the  prognosis  of  the 
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Cehus,  Dc  mcdicina.  Liber  lY.  Cap 
cei'uutur;  ex  hid  cruar  inanatT  i 
tnodo  cum  quibuatlam  quasi  mi 
Bosa  descend UQt ;  frcquens  dcj 
tempore  id  muliiai,  cinu  invct€ 
e  re  ruci  at/ ' )  — Jticoh  u^  F\)ntii  n  us 
Alloljrog.  1012.  Medic.  Pract. 
pnict.  Lib.  in.  Sect,  XL—*/; 
Paucr,  secund.  etc.  1715.  p.  IIS 
1767.  cit.  bj  Albera  S.  S.—Jft^ri 
For  additional  old  literature  i 
Ulcera  and  Perfo ratio — Least r, 
liaut  dos  Yerdainiagskatiiilii,  Be 
zig.  18^1.— pErTic  Ui^CERsr  P. 
Arciiiv.  gCn^n  de  iiied.  1825.  V 
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Fri^reiehy  Ueber  Atnyloiddegenenitimi.  Verhandl.  dea  nfttarhist.  medic.  Ver, 
tuHeidelbcrg.  1858.  V,  a  144.  Ref.  Schmklt^s  Jahrb.  103,  B.  7.--E.  Wa^pufr^ 
Fall  von  perforircndem  Gesdnv  iir  iui  An  fang  dea  Jejunum,  etc.  ^Vrcliiv  ftir 
phyiioL  Heilkunde.  !858.  N,  F.  II.  S.  280. — Jf/i/^r,  Djis  corrosive  OusdiwQr 
kiMigen  und  Darmkonal.  1860. — */.  A'mtw*,  Daa  perforirende  Geschwiir  ini 
j[  Doodenura.  The  Ijest  monograph  on  duodenal  ulcemtion»  containing  a  full 
pcmnpilfltion  of  the  cases  hitherto  ob«ervtxl,  1865. — O,  Merkel^  Caauistiftcher 
Mtrag  zar  Entatehung  des  rnnden  Magen-  nnd  Darmgeschwfirs,  Wiener 
ln^?t!ic.  Prease.  186fi.  Nt»s.  30,  3L  18G9.  No.  '^^.—  ThkrfMer,  Gjistrodnodenal- 
fetd  ID  Folge  vun  comisiveni  Magengeschwilr.  jVrclnv  ftir  klin.  Mi^dic.  IV. 
13.  \W^. — A^rtehL,  Amyloidgi^scliwure  dcs  Djirms.  licrliner  klin.  Win  liensclir. 
18fi9.  No.  3D, — ^See  also  tlic  literature  on  gastric  ulceration. — M.  Zimmenjutun, 
rebcr  2  Fillle  von  nek rusi  render  Enteritis  liei  Morbus  niaeulosus  Werlbolii. 
Arcliiv  der  Heilknndc.  1974.  S.  IG7.— TcnERCULOua  ULCEua  op  tiik  Intes- 
HJfEa^  Hrkilmisly,  PathoL  Anat,  ITT.  235.  Ism.  ^Jlrchott,  Ookologie.  Bd«  11. 
1864-45.  Vorlesung  2K— A'Mf,  Pathol.  Anat.  IT.  S,  257.  l$r,9.-_.4,  U.  Gprhrh, 
Tdier  die  Impflmrkeit  der  Tuberknlose  und  Pcrlsncht,  etc.  Virc!iow'»  Arcliiv. 
51.  8.  290.  1870.— ;rr*rrt,  Zoopathol  u.  mopbyaitd.  Untem,  Stuttg,  1872.— 
PrudUnd^r^  Ueber  locale  Tuberkulose*  Volkniann*a  Sanimlung  kliniscber  Vor- 
WgcKo.  04.  1873. — fTlrJiM,  KHnstl.  Erzeugung  dcr  Till  >erku lose.  Archiv  fur 
ixperim.  Path.  u.  Phannak.  T.  1873.  S.  mil^nfflJmt;^/-,  VtWr  Iitipf^  und  Fut- 
temnpituberkuloftc.  ibid,  S.  370.  —^  UinSflehch^  Chronipche  Lnngentiiberk, 
Deiit^chfia  Archiv  filr  klin.  Med.  1874.  XTIL  S.  43.— (TWi,  Die  durcb  Kuth- 
*teiixe  hedingtc  Eotzundung  des  Wurmfortsaizcs.  Earlsndie,  1840.) — r.  Him- 
^Qfr^  Die  Eutziindungen  in  der  rechten  Fossa  iliaca.  Wiener  medic.  Woclien- 
■chrifL  I8.>ii.  S.  300,  containing  a  bij?torical  account  of  the  diMase,  and  a 
digpfitof  the  literature  of  the  subject. — Seknurer,  Ueber  die  Perforation  dca 
T'irmfurniigen  Fortjsatzea.  18.14.  Diss.  Tnaug.  Erlangen  {Dittrkh\— L^vdet^ 
n«^herthes  anatoroo  patbologiques  et  cliniques  sur  T ulceration  ct  la  perforation 
aeTttppcndice  ilcocoecal.  Arcbiv  gfnfral.  de  medecine.  Aont  1859.  Ser.  V. 
Tom.  14,  p.  U^.—RfykUansly,  DarmentzFindung.  PathoL  Anat.  3.  S.  202.— TT. 
J^J'iiT,  Aa  operation  for  al>sces3  of  thf?  appendix  vermif.  New  York  Med. 
BfeC^  n.  27*^The  text^booka  of  Jlenorh,  Wunderfich,  Cartittatt^  Bamfterffer,  etc. 
—The  very  numerous  reporta  of  individual  cases  are  not  referred  to,  because 
they  are  not  available  for  general  purpoaea. 

Alihoiigli  the  possibility  of  intestinrtl  nlcpratinn  was  evidently 
niUed  by  ancient  writers^  as  is  shown  by  tlie  passage  from 
ras,  quoted  above,  yet  it  was  not  nntil  the  pmctice  of  making 
Dpsical  examinations  came  to  be  more  common  that  a  knowl- 
e  of  this  exqnisite  pathologiro-anatomical  cliange  in  the 
stinal  canal  was  possible.  Accordingly  we  find  no  coiTect 
ription  of  intestinal  ulcers  until  1G19,  in  the  worlc  of  Jacobus 
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Fontanus,  whose  son  had  died  of  dysentery,  and  had  been  ex- 
amined after  death  by  Peter  Bontamper.  The  latter  foand  in 
the  intestines  more  than  two  hundred  round  ulcers,  intermingled 
with  abscesses.  Some  of  these  ulcers  had  eaten  through  the  en- 
tire thickness  of  the  wall,  while  the  intervening  portions  of  the 
intestine  presented  a  normal  appearance.  A  more  complete  de- 
scription of  intestinal  ulcers  was  given  by  Morgagni,  who  also 
treats  of  the  products  of  secretion  in  intestinal  ulcers,  the 
masses  of  mucus,  under  the  title  of  ''corpora  pinguia."  The 
distinctions  between  the  various  kinds  of  intestinal  ulcers,  as 
regards  their  etiology  and  pathological  anatomy,  were  not  fully 
made  until  the  present  century,  although  Conrad  von  Brunn,  in 
his  work,  issued  in  1715,  on  ''Glandulae  duodeni  seu  pancreas 
secundarium,  etc.,"  described  what  was  evidently  a  tuberculous 
ulceration  of  the  intestines,  especially  of  Peyer's  patches,  in  a 
consumptive  patient ;  and  in  1767  Louis  gave  the  first  coitect 
description  of  the  intestinal  lesions  in  typhoid  fever. 

The  subject  of  intestinal  ulcers,  from  a  pathologico-anatomical 
point  of  view,  has  been  treated  so  admirably  by  Rokitansky,  that 
his  descriptions  have  been  largely  drawn  upon  by  later  writers, 
and  I  shall  also  use  them  as  the  basis  of  my  own.  The  typJioidy 
the  dj/senteriCy  and  the  rare  syplillitic  ulcers  have  already  been 
described  in  other  portions  of  this  work,  among  the  infective  dis- 
eases, so  that  they  may  be  excluded  from  present  consideration. 
I  wisli  to  mention,  however,  the  fact,  as  bearing  upon  the  mode 
of  formation  of  the  other  ulcers,  to  be  presently  considered,  that 
the  true  syphilitic  ulcers  seem  always  to  arise  from  gummy  neo- 
plasms, which,  as  Klebs  supposes,  originate  in  the  submucosaand 
follicles.  According  to  this  writer,  who  has  himself  observed  a 
very  striking  case  of  intestinal  syphilis,  these  gummy  neoplasms 
spread  chiefl^^  in  depth,  and  laterally,  and,  after  undergoing  fatty 
degeneration  and  absorption  of  the  gummy  elements,  result  in 
the  formation  of  radiated  fibrous  cicatrices  ;  or  the  nodules  may 
soften  and  break  down  into  ulcers,  which  run  round  the  wall  of 
tile  intestine  in  an  annular  form  in  the  same  way  as  the  tubercu- 
lous ulcers.  These  two  forms  of  ulceration — the  syphilitic  and 
tuberculous — resemble  each  other  also  in  their  extension  along 
the  course  of  the  lymphatic  vessels  of  the  serosa. 
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If  these  three  forms  of  infective  ulcers  be  excluded,  the  re- 
inainiDg  forms  may  be  divided  into  the  following  varieties  : 

1.  Catarrhal  ulcers. 

2.  Peptic  ulcei-s. 

3.  Tuberculous  ulcers. 

The  above  classification  is  necessarily  imperfect,  because  it 
takes  into  account  only  tlie  etiology  of  the  ulcers,  and  ignores 
the  differences  in  their  morbid  anatomy.  But  in  order  to  avoid 
repetitions,  I  shall  consider  the  causes  and  anatomical  appear- 
ances in  a  single  chapter. 


Etiology  and  Pathological  Anatomy. 

1.  Catarrhal  ITlcers. 

In  both  acute  and  chronic  intestinal  catarrh  small  erosions 
occur,  which  begin  with  a  loss  of  epithelium  at  particular  points 
on  the  mucous  membrane,  and  afterwards  penetrate  more  deeply, 
80  as  to  form  what  are  known  as  simple  catarrhal  ulcers.  In 
other  cases,  especially  in  chronic  intestinal  catarrh,  the  ulcers 
originate  in  a  different  way  ;  the  mucous  membrane  is  not  eroded 
from  without,  but  at  first  looks  as  if  covered  with  small  collec- 
tions of  pus,  w^hich  subsequently  rupture  into  the  cavity  of  the 
intestine.  The  ulcers  thus  formed  enlarge  peripherally  and  in 
depth,  their  edges  become  undermined,  and  they  linally  coalesce 
with  each  other.  As  soon  as  proliferation  of  the  connective 
tissue  has  taken  place,  the  islands  of  mucous  membrane  which 
remain  intact  upon  the  enlarged  ulcerated  surface  are  thrown 
forwards  so  as  to  give  the  appearance  of  polypoid  growths,  or, 
as  Rokitansky  has  expressed  it,  "  when  considerabh.*  contraction 
of  the  base  of  the  ulcer  has  taken  place,  the  edges  of  the  mucous 
membrane,  the  sinuses,  and  the  islands  of  mucous  membrane  are 
pressed  together  in  such  a  way  as  to  present  the  appearance  of  a 
dense  group  of  excrescences,  between  and  at  the  bottom  of  which 
may  be  seen  the  cicatrix."  The  catarrhal  ulcers  present  two 
courses :  the  ulceration  may  advance  so  as  to  erode  the  vessels, 
and  finally  produce  perforation  and  fatal  peritonitis,  or  the  ulcer 
may  heal,  become  cicatrized,  and  thus  lead  to  a  narrowing  of  the 
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intestine  followed  by  permanent  obstruction.  Certain  portions 
of  the  intestines,  the  ccecwn,  the  vermiform  appendix,  and  the 
rectum,  seem  to  be  particularly  liable  to  ulceration ;  and  as  the 
ulcers  which  occur  in  these  parts  are  peculiar  in  their  anatomical 
form,  and  in  the  course  they  pursue,  we  shall  describe  them 
separately. 

The  ccecum,  in  consequence  of  the  angular  course  which  the 
axis  of  the  intestines  takes  at  this  point,  acts  as  a  natural  resting- 
place  for  the  food  as  it  passes  through  the  intestinal  canal.   Nor- 
mally composed  faeces  may  be  here  retained  sufficiently  long  to 
become  hardened  or  even  converted  into  true  faecal  calculi.    These 
hardened  trecal  masses,  or  indigestible  substances  swallowed  in 
the  food,  such  as  kernels  of  grain,  pins,  pieces  of  bone,  etc.,  may 
collect  in  the  caecum,  particularly  in  the  vermf/orm  appendix^ 
where  they  act  as  irritants  to  the  mucous  membrane  and  excite 
inflammation   (typhlitis,  especially  typhlitis  stercoralis),  and 
may  ultimately  produce  ulceration,  partly  from  the  mechanical 
pressure  upon  the  intestinal  wall  (see  above.  Typhlitis).    The 
ulceration  may  be  of  considerable  superficial  extent,  and  may 
penetrate  so  deeply  as  to  perforate  the  bowel  at  one  or  more 
places.   Perforation  of  the  caecal  wall  may  be  produced  also  in  an 
opposite  direction — that  is,  from  without  inwards — by  an  abscess 
originating  in  the  cellular  tissue  surrounding  the  caecum  (peri- 
typhlitis).  In  the  inflamviation  and  ulceration  of  the  vermifoTm 
appendix  the  causes  are  of  a  similar  character.     Here,  also,  it  is 
usually  hardened  faecal  masses,  intestinal  calculi  of  an  elongated 
bean-shaped  form,  corresponding  to  that  of  the  vermiform  appen- 
dix, foreign  bodies,  especially  kernels  of  grain,  etc.,  which  first 
excite  inflammation,  and  then  a  rapid  necrosis  of  the  intestinal 
wall.     After  the  tissues  have  been  destroyed  in  the  base  of  the 
ulcer  down  to  the  serosa,  the  latter  also  becomes  implicated  in 
the  ulcerative  process,  and  it  will  now  depend  upon  the  rapidity 
with  which  the  ulceration  advances,  whether  the  final  perforation 
is  to  be  preceded  by  the  formation  of  adhesions  to  the  neighbor- 
ing parts  or  not.     In  the  latter  case  the  erosion  of  the  serosa  is 
immediately  followed  by  the  escape  of  the  contents  of  the  c€ecnm, 
and  a  usually  fatal  peritonitis  ensues ;  in  the  former  case  the  per- 
foration is  either  entirely  prevented,  or  the  escaping  contents  of 
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the  bowel  may  collect  between  the  adherent  intestinal  convolu- 
tions in  the  vicinity,  or  in  the  cellular  tissue  behind  the  caecum, 
and  give  rise  to  iliac  and  lumbar  abscesses,  which  may  terminate 
in  various  ways.  Under  the  most  favorable  circumstances  the 
contents  of  these  perityphlitic  abscesses  may  be  absorbed,  or  a 
cure  may  still  be  possible  by  the  discharge  of  the  pus  externally, 
or  through  the  intestine ;  less  favorable,  probably,  is  an  evacuation 
through  the  bladder,  uterus,  etc.,  and  most  unfavorable,  of  course, 
a  rupture  of  the  encysted  exudation  into  the  free  cavity  of  th(^ 
peritoneum.  When  the  suppurative  process  advances  towards  the 
external  integuments,  extensive  gangrene  may  occur  between  the 
muscles  both  upwards  and  downwards,  the  pus  may  burrow  along 
the  retro- peritoneal  cellular  tissue  into  the  pelvis,  or  up  to  the 
diaphragm,  and  perforate  into  the  cavity  of  the  chest,  into  the 
vena  cava  inferior,  etc.,  or  the  case  may  terminate  by  a  fatal 
pyaemia.  The  favorite  situation  for  the  perforation  in  the  ap- 
pendix is  at  the  lower  extremity,  an  entire  section  of  which  is 
sometimes  sloughed  off.  In  those  cases  in  which  the  ulcerative 
process  terminates  unexpectedly  before  perforation  of  the  serosa 
has  occurred,  in  consequence,  e.  //.,  of  the  escape  of  the  impacted 
foreign  body,  cicatrization  with  contraction  of  the  caecum  ensues, 
and  the  entire  appendix  may  be  converted  in  this  way  into  a 
mere  band. 

In  the  rectum,  also,  ulcerative  inflammation  {proctitis  ulcero- 
sa) may  occur  as  a  result  of  chronic  mechanical  iiTitation  from 
foreign  bodies,  impacted  faeces,  etc.  Like  typhlitis,  this  affec- 
tion also  readily  leads  to  chronic  inflammatory  processes  in  the 
immediate  neighborhood  {periproctitis)^  with  the  formation  of 
(istul^e,  to  girdle-shaped  ulcerations,  or  to  an  extensive  destruc- 
tion of  mucous  membrane,  with  denudation  of  the  thickened 
submucosa,  followed  by  wasting  and  contraction  of  the  rectum. 
The  healing  of  such  ulcers  is  very  much  delayed  by  the  fact  that 
the  ulcerated  and  undermined  mucous  membrane  is  irritated  by 
the  faecal  masses,  which  are  especially  apt  to  accumulate  in  the 
lower  part  of  the  bowels.  About  the  anus  we  find  also  hemor- 
rhoidal swellings  and  ulcerations,  which  may  be  regarded  partly 
as  the  cause,  partly  as  the  result  of  the  ulcerative  proctitis. 

Essentially  different,  in  an  anatomical  point  of  view,  from 
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these  catarrhal  ulcers  of  the  intestines,  although  also  like  them 
resulting  from  inflammatory  processes  in  the  intestinal  mucons 
membrane,  are  the  follicular  uUers,     Their  form,  at  least  in  the 
early  stage,  is  always  round  and  funnel  shaped,  with  marked 
thickening  of  the  edges  of  the  mucous  membrane  surrounding 
the  ulcer.     These  characters  may  be  explained  by  the  mode  in 
which  the  follicular  ulcerations  arise :    the    solitary  folUcles, 
especially  in  the  large  intestine,  become  swollen,  as  a  result 
of  catarrhal  irritation,  and    the  cellular  elements  accumulate 
in   the  reticulum,  giving  rise  at  first  to  nodules  which  project 
above   the  level  of    the  mucous  membrane ;    then   the  newly 
formed    tissue   elements   become   necrosed,   in  consequence  of 
the    mutual    pressure   of    the  cells  upon  each  other ;    finally 
the  apices  of  the  follicular  nodules  give  way,  and  ulcers  are 
formed.     The  surrounding  mucous  membrane  bends  over  down- 
wards towards  the  base  of    the  ulcer,  ''  so   that   the  orifices 
of  the  crypts  look  down  into  the  same"  (see  the  very  instruc- 
tive illustration  in  Rokitansky's  Pathol.  Anat.  III.   1861.    8. 
226).     As  the  suppurative  process  extends,  particularly  in  the 
submucosa,   and  the  tissue  surrounding  the  follicles  becomes 
destroyed,  these  small  ulcers  coalesce  to  form  larger  ones,  and 
the  undermined  edges  of  mucous  membrane  project  over  the  base 
of  the  ulcer,  bleed,  and  become  necrosed.     Healing  is  possible  by 
way  of  cicatrization,  the  borders  of  mucous  membrane  becoming 
applied  to  the  base  of  the  ulcer  and  gradually  drawn  together  by 
the  cicatricial  tissue.     Still  this  result  is  extremely  rare,  if  the 
ulcerative  process  has  once  gained  much  headway.     When,  how- 
ever, a  follicular  ulcer  of  some  size  does  heal,  cicatricial  stenosis 
may  result,  followed  by  chronic  constipation,  just  as  in  the  case 
of  simple  catarrhal  ulceration.     Tlie  situation  of  the  follicular 
ulcers  is  almost  always  in  the  large  intestine^  and  they  vary 
considerably  in  number  ;  sometimes  only  a  few  follicles  are  thus 
affected,  while  in  other  cases  the  colon  is  actually  crowded  with 
ulcers.     The  most  extensive  ravages  are  found  in  the  rectum 
and  sigmoid  flexure.     The  causes  which  give  rise  to  the  forma- 
tion of  follicular  ulcers  are  the  same  as  those  of  catarrh  of  the 
large  intestine,  if  we  except  the  follicular  disease  produced  by 
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2.  Peptic  Ulcers. 

Under  this  head  I  inclode  those  ulcerations  of  the  intestinal 

ial  which  are  produced  by  the  action  of  the  digestive  juices. 

I    the  article  on  the  round  nicer  of  the  stomach  and  gastro- 

Llacia  I  have  considered  the  conditionsj  which  induce  local 

pf-digestion  of  the  wall  of  the  Btomach.     We  there  saw  that 

gastric  ulcers  were  produced  by  a  great  variety  of  causes, 

of  which  act  by  interrupting  the  local  circulation,  in  conse- 

nee  of  which  the  acid  gastric  juice  can  impregnate  the  wall  of 

stomach  to  a  greater  depth  and  digest  it,  while,  under  normal 

umstances,  the  blood  circulating  in  the  tissues  renders  them 

D-stantly  alkaline,  so  as  to  protect  them  from  self-digestion. 

tvy's  experiments  (p.  266)  apparently  prove  decisively  that 

fs  protection  is  afforded  by  the  alkalinity  of  the  blood,  which 

icessantly  renewed  in  consequence  of  the  remarkable  vascu- 

ty  of  the  wall  of  the  stomach.     But  if  this  were  the  only 

tectiou  which  the  wall  of  the  stomach  possesses  against  self- 

tion,  I  cannot  see  why  the  coats  of  the  intestine,  at  least 

the  lower  portions  of  the  bowel,  are  not  at  all  times  exposed 

^  self-digestion,  because  here  we  Irnve  Juices  which  digest  albu- 

leu  and  have  an  alkaline  reaction j  so  that  no  chemical  neutrali- 

ktion,  such  as  takes  place  in  the  stomacUj  can  be  expected. 

ivy's  experiments  have  shown,  moreover,  that  in  the  stomach 

is  not  the  epithelium  which  affords  protection  ;  and  if  this  fact 

piy  also  to  the  intestinal  canal,  the  only  explanation  left  is 

viz.,  that  the  peptic  destniction  of  the  mticous  inemJjrmie 

'evented  by  the  actlisity  of  the  cirmilatlon  in  the  wall  of  the 

tine,  py  which  the  surplus  d/ffestim  Jufces  not  used  in 

msforming  the  chyme  are  absorbed  before  a  digest Im  action 

n  take  place, 

W  it  cannot  be  disputed  that  in  the  stomach  a  counter- 
i  of  the  acidity  of  the  gastric  juice  by  tlie  alkalinity  of  the 
is  of  the  highest  importance  as  a  protection  against  self- 
ton,  because  Pavy's  exiieriments  liave  shown  tliat,  when 
idity  of  the  gastric  juice  is  increased  to  a  certain  degree, 
ulating   blood,   notwithstanding  its   alkalinity  and  its 
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rapid  renewal,  is  no  longer  able  to  check  the  self -digestion  of  the 
coats  of  the  stomach. 

The  prototype  of  the  peptic  ulcers  is  i\ie perforating  ukerof 
the  duodenum.    Most  of  what  has  been  said  in  regard  to  the 
etiology  of  gastric  ulcer  will  apply  also  to  the  causation  of  the 
duodenal  ulcer,  inasmuch  as  the  latter  is  undoubtedly  always 
due  to  the  action  of  the  acid  gastric  juice  ;  on  this  point,  there- 
fore, the  chapter  on  Gastric  Ulcer  is  to  be  consulted.    That  here, 
also,  the  primary  lesion  is  a  local  arrest  of  circulation,  and  that 
the  formation  of  the  ulcer  at  this  point  is  a  secondary  and 
necessary  result  of  the  action  of  the  digestive  juice,  has  be«i 
made  probable  by  the  experiments  of   Panum,  and    has  been 
directly  demonstrated  by  Merkel's  case,  mentioned  above  (p.  200), 
which  showed  at  the  autopsy  an  embolized  artery  in  the  base  of 
a  duodenal  ulcer.    Another  remarkable  feature  of  the  duodenal 
ulcer  is  its  undeniable  connection  with    bums  of  the  skin.    In 
appearance  this  ulcer  resembles  the  gastric  ulcer  ;  it  has  usually 
a  sloping  shape,  like  a  terrace,  resulting  from  the  fact  that  the 
loss  of  substance  in  the  serosa  is  less  than  in  the  muscularis, 
and  in  the  latter  less  than  in  the  mucosa.     The  edges  are  sharply 
cut,  not  thickened,  and  in  the  older  ulcers  are  indurated,  in  con- 
sequence of  reactive  inflammatory  processes  in  the  vicinity.    The 
hase  shows  no  trace  of  suppuration,  and  is  formed  by  the  mu»- 
cularis  or  the  serosa  according  as  the  ulceration  has  penetrated 
more  or  less  deeply.     If  the  latter  membrane  be  destroyed,  per- 
foration into  the  peritoneal  cavity  is  produced,  provided  adhe- 
sion to  some  adjacent  abdominal  viscus,  the  liver ^  gall-hla^der^  or 
pancreas  have  not  already  taken  place,  in  which  case  peritonitis 
will  be  avoided,  as  also  when  the  ulcer  penetrates  directly  into  the 
dorsal  region.     In  the  latter  case  external  perforation  results,* 
or  an  extensive  gangrene  may  supervene,  which  in  one  instance, 
described  by  Focrster  and  Krauss,  extended  upwards  as  far  as 
the  neck.     Should  the  site  of  the  ulcer  fortunately  become  ad- 
herent to  a  hollow  viscus,  the  rupture  of  the  ulcer  establishes  an 
abnormal   communication  between   two  cavities ;    thus    fistula 
between   the  duodenum  and  gall-bladder  have  been  observed 

*  This  location  for  the  perforation  has  been  observed  on  the  right  aide  in  the  seTenth 
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8  cause.  No  instance  has  yet  been  recorded  of  a  gastro- 
\1  fistula  which  could  be  proved  to  have  resulted  from 
oration  of  a  duodenal  ulcer ;  all  the  cases  of  abnormal 
dcatlon  between  the  stomach  and  duodenum,  which 
herto  been  noticed,  have  unquestionably  proceeded  from 
oration  of  a  gastric  ulcer.  Very  extraordinary  malforma- 
rhich  are  exceedingly  difficult  to  explain,  such  as  divi- 
the  stomach  into  two  separate  cavities,  have  been  noticed 
alt  of  this  lesion. 

ther  frequent  complication  of  the  ulcer  is  the  erosion  of  a 
'tery;  in  fact,  all  the  arteries  which  could  possibly  be 

in  this  way  (the  pancreatico-duodenalis,  the  gastro-duo- 
etc),  have  been  found  eroded  ;  in  one  case  (Rayer)  even 
^  portse. 

1  the  other  hand,  the  ulcer  ultimately  heals,  it  does  so 
3rmation  of  a  puckered  cicatrix,  which  may  produce  the 
5  results :  stenosis  of  the  lumen  of  the  intestines,  fol- 
f  dilatation  of  the  intestine  behind  the  obstruction  or  by 
n  of  the  stomach,  occlusion  of  the  pancreatic  duct  with 

of  the  pancreas,  or  of  the  ductus  choledochus  with 

the  bile.  In  the  latter  case,  jaundice  is  superadded  to 
r  symptoms  of  the  disease ;  but,  except  under  these  cir- 
ces,  jaundice  is  uncommon,  probably  because  the  mucous 
tte  of  the  duodenum  in  the  neighborhood  of  the  ulcer  is 
in  a  normal  condition. 

ss's  compilation  of  forty-seven  cases  showed  that  the 
ts  situated,  in  the  great  majority  of  cases,  in  the  upper 
al  portion  of  the  duodenum  ;  occasionally  one-half  of 
r  was  situated  in  the  stomach,  the  other  half  in  the  begin- 
the  duodenum.  As  regards  the  number  of  the  ulcers, 
usually  only  one,  but  several  are  not  unfrequently  found, 

not  at  all  uncommon  to  find  gastric  and  duodenal  ulcers 

together. 

:  of  the  duodenum  is  a  comparatively  rare  disease,  the 
on  to  gastric  ulcer  being  hardly  one  to  thirty.  The 
tion  of  Krauss  shows  also  that  the  lesion  is  most  fre- 

met  with  at  autopsies  of  persons  between  thirty  and 
ars  of  age,  and  that  from  sixty  onwards  it  is  rare,  which 
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only  proves  that  this  ulcer  is,  upon  the  whole,  more  frequent  in 
early  than  in  later  life  (see  the  statistics  of  gastric  ulcer).  As 
regards  sex  the  relative  number  of  duodenal  ulcers,  found  by 
Krauss,  in  the  two  sexes  is  very  remarkable ;  out  of  sixty-four 
cases  fifty-eight  were  men  and  six  were  women,  a  proportion  of 
ten  to  one.  This  prevalence  in  the  male  sex  is  the  more  incom- 
prehensible, because  the  frequency  with  which  gastric  ulceration 
depends  upon  chlorosis  would  lead  us  to  expect  that  this  cause 
would  predispose  also  to  the  occurrence  of  duodenal  ulceration. 

Ulcers  of  the  same  characteristic  form,  and  evidently  likewise 
of  a  peptic  origin,  have  in  rare  instances  been  found  also  in  the 
lower  portions  of  the  intestine,  viz.,  in  the  upper  portion  of  the 
jejunum  (Wagner),  in  its  lower  portion  (Niemeyer),  and  in  the 
colon  (Lebert — Clauss).     Finally,  ulcers  have  been  observed  by 
Friedreich  and  Aufrecht  in  the  ileum  and  colon  in  connection 
with  amyloid  degeneration  of  the  vessels.    These  cases  may  be 
regarded  as  similar  in  character  to  the  amyloid  ulcers  of  the 
stomach  noticed  by  Merkel,  and  are  to  be  ascribed  to  the  de- 
rangements of  circulation  resulting  from  the  degeneration  of  the 
vessels. 

When  we  consider  that  in  the  base  and  edges  of  every  ulc« 
derangements  of  the  circulation  and  probably,  also,  local  stases 
are  always  present,  it  is  obvious  that  even  when  the  ulcer  is  not 
of  hemorrhagic  origin  the  digestive  juices  of  the  intestine  must 
play  an  important  part  in  the  formation  and  enlargement  of  the 
ulcer.  How  important  this  share  is  I  do  not  venture  to  decide ; 
further  light  must  be  obtained  from  experiments.  In  general, 
however,  it  is  safe  to  say,  even  now,  that  the  sharper  the  edges 
of  the  ulcer,  the  less  the  surrounding  inflammation,  the  more  we 
are  justified  in  regarding  the  lesion  as  of  peptic  origin. 


3.  Tuberculous  XJloers. 

The  only  way  in  which  we  can  be  absolutely  certain  in  regard 
to  the  tuberculous  nature  of  intestinal  ulcers  is  to  include  under 
this  head  only  those  ulcers  in  whose  immediate  vicinity  miliary 
tubercles  can  be  detected.     When  the  tubercles  have  undergone 
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caseation^  certainty  in  diagnosis  is  impossible,  and  the 

>tis  character  of   the   ukeration  can   be   inferred  with 

d^ree  of  probability  only  when  the  other  lesions  in  the 

3y  point  in  this  direction, 
I  Tubercnlous  tilc^^mtion  in  the  intestinea  begins  in  the  folli- 
Hai*  apimratus,  with  swelling  of  the  individual  follicles  and 
pir  vicinity  from  tuberculous  deposit.  The  newly-formed  cells 
borne  caseoaSs  the  superficial  layer  of  the  tubercle  breaks 
t*^'n,  and  thus  ulcerations  arise  of  a  round,  funnel  shape.  The 
l^-gement  of  these  ulcers  is  probably  produced  by  the  constant 
hmation  in  the  base  and  edges  of  the  xilcers  of  new  nodules, 
iich  themselves  caseate  and  ulcerate.  This  process  of  exten- 
^,,  to  which  the  tuberculous  ulcers  of  the  intestine  exhibit  a 
«rked  tendency,  takes  place  chiefly  in  a  (ransmrse  direction 
tdle  shape),  the  same  direction  in  which,  as  noted  by  Rind- 
sch,  the  vessels  of  the  intestines  are  distributed.  Tlie  infiltm- 
H  and  necrosis  may,  however,  advance  also  longitudinally, 
%  finally,  the  individual  ulcers  coalesce  with  each  otlier  ;  in 
B  way  may  be  explained,  in  part,  the  irregular  dentate  appear- 
5e  of  the  edges  of  tlie  ulcers.  Tlie  ulcenition  extends  also  in 
3th,  although  usually  the  muscular  coat  appears  to  be  covered 
fa  thick  layer  of  connective  tissue.  At  all  cjvents,  the  destruc- 
5  process  advances  in  the  mnscularis  slowly,  but  in  the 
apliatic  vessels  which  pierce  the  niuscularis  less  opposition 
>resented  to  the  progress  of  the  tuberculosis;  and  thus  it  is 
\  uncommon  to  find  tubercles  ranged  one  after  the  other,  like 

links  of  a  cliain,  from  the  base  of  the  ulcer  directly  down  to 
♦  serosa. 

On  inspection  of  the  outer  surface  of  the  intestine,  the  serosa 

I  be  found  to  be  opaque,  or  reddened,  or  to  contain  unmistak- 

e  miliary  tubercles  in  its  tissue  opposite  the  sites  of  the  ulcers, 

by  far  the  majority  of  cases  these  are  tlie  only  lesions  of  the 

osa  ;  but  occasionally  the  intestines  are  found  to  be  glued  to 

sli  other  by  a  local  adhesive  peritonitis,  so  that  when  ulcerative 

I     uction  of  the  serosa  occurs  at  a  latter  period,  the  ingi^sta  are 

arged,  not  into  the  peritoneal  cavity,  but  into  a  sac  formf^l 

e  adherent  intestines.     Tlius,  in  one  of  Rindfleii^ch's  cases, 

tiiless  rapture  of  this  kind  occurred  at  Ave  different  places 
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in  one  portion  of  tlie  intestines;  in  fact,  perforation  into  the 
free  cavity  of  tlie  peritoneum,  followed  by  perforation-peritonidfl^ 
is  so  very  rare,  that  in  tlie  hundreds  of  patients  with  phthifiis 
under  my  care  in  the  Erlangen  Hospital,  during  the  past  fife 
years,  I  have  seen  this  result  only  twice.  Leudet,  however, 
reports  six  cases  of  his  own  in  which  perforation  of  the  venni- 
form  appendix  occurred  in  phthisical  patients. 

When  the  destructive  process  involves  the  walls  of  the  vesada 
and  the  thrombi  they  may  happen  to  contain,  heTnorrhagts  occur, 
and  then  the  ulcer  will  be  found  covered  with  clots  of  blood  or 
studded  with  hemorrhagic  infiltrations. 

Healing  in  the  case  of  tuberculous  ulcers  is  extremely  rare, 
although  the  possibility  of  such  an  event  is  not  to  be  absolutely 
excluded,  for  now  and  then  we  find  more  or  less  cicatrization, 
especially  in  the  girdle-shaped  ulcers,  together  with  a  flexion  and 
narrowing  of  the  bowel. 

A  further  extension  of  the  tuberculous  process  to  parts  outr 
side  of  the  intestine  may  take  place  through  the  lymphatic 
vessels.     Thus  we  find  the  mesenteric  glands  enlarged,  caseon^^ 
and  often  studded  unmistakably  with  tubercles.    That  these  pro^^ 
cesses — the  tuberculous  ulceration  in  the  intestine,  and  the  en-^^ 
largement  of  the  mesenteric  glands — ^are  causally  related  to  eachu- 
other,  has  been  made  still  more  probable  by  the  recent  inves- 
tigations of  Schuppel,  Rindtteisch,  and  others,  who  have  always 
been  able  to  detect  minute  miliary  tubercles  in  the  swollen  lym- 
phatic glands. 

The  most  frequent  situation  of  tuberculous  ulcers  is  in  the 
lower  end  of  the  ileum.  This  may  be  their  only  location,  or  the 
process  may  extend  upwards  as  far  as  the  stomach  and  down- 
wards as  far  as  the  rectum ;  occasionally  the  colon  alone  is 
affected,  particularly  the  caecum  and  vermiform  appendix.  In 
children  the  ulcerative  process  seems  to  attack  the  individual 
follicles  of  Peyer's  patches  separately,  since  in  these  cases 
minute  funnel-shaped  ulcerations  are  found  upon  the  swollen 
patches  corresponding  to  the  site  of  the  individual  follicles. 

Tuberculous  ulceration  is  almost  invariably  accompanied  by 
the  signs  of  tuberculosis  in  other  organs. 

A  primary  occurrence  of  this  lesion  is  entirely  rejected  by 
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ome  pathologists ;  I  have  myself  never  seen  intestinal  tubercu- 
:)si8  unless  accompanied  by  tuberculosis  elsewhere.  It  is  most 
snally  associated,  as  is  well  known,  with  marked  pulmonary 
aberculosis,  which  in  adults  is  the  predominant  affection,  but  in 
hildren  is  less  developed. 

The  causes  of  the  tuberculous  ulceration  are  of  the  same 
ature  as  those  of  tuberculosis  in  general ;  but  this  is  a  subject 
rhich  cannot  be  fully  considered  here.  It  may  be  remarked, 
owever,  in  reference  to  the  genesis  of  intestinal  tuben^ulosis, 
liat,  in  the  words  of  Virchow,  ''the  predisposition  to  tuber- 
alosis,  the  hereditary  vulnembility,  resides  in  the  tissues,  and 
liat  the  younger  and  more  incompletely  developed  these  are,  the 
lore  readily  will  the  vulnerability  manifest  itself  in  tlie  presence 
f  exciting  causes."  Tliis  may  account  for  the  special  frequency 
f  intestinal  tuberculosis  in  childhood,  a  period  during  which  the 
itestines  are  subjected  to  very  numerous  hurtful  influences,  and 
re  particularly  liable  to  be  overtaxed  by  indigestible  food. 

Another  question  of  great  importance  is,  whether  tuberculosis 
'  the  intestine  may  not  be  induced  by  the  introduction  of  a 
iberculous  virus  from  sources  external  to  the  body. 

Although  I  have  thus  far  carefully  refrained  from  committing  myself  to  any 
5ory  of  the  genesis  of  intestinal  tuberculosis,  and  although  all  the  evidence  that 
9  been  advanced  during  the  past  eight  years  in  favor  of  the  inoculation  and  in- 
;tion  theory  of  tuberculosis  seems  to  me  far  from  convincing,  yet  the  exi)eriments 
ilch  have  been  made  by  feeding  animals  with  tuberculous  matters  are  so  important 
their  bearing  upon  the  causation  of  tuberculosis,  and  especially  intestinal  tuber- 
losis  in  the  human  subject,  that  I  do  not  see  how  I  can  well  avoid  a  brief  reference 
them. 

In  the  first  place,  Klebs  has  supposed  that  the  ulcerations  found  in  the  intestines 
consumptive  patients  might  be  explained  by  the  swallowing  of  tulierculous  sputa. 
Lis  opinion  he  based  upon  a  very  striking  case,  in  which  the  lesions  found  at  the 
topsy  could  be  accounted  for  in  this  way.  In  addition  to  the  chronic  pulmonary 
t^erculosis,  two  tuljerculous  ulcers  were  discovered  in  the  stomach  together  with  a 
sondary  tuberculosis  of  the  peritoneum.  He  supposed,  therefore,  that  the  Bwal- 
Bred  sputa  might  excite  tuberculosis  of  the  follicles  of  the  small  intestine,  and  in 
ia  way  additional  infective  material  might  be  produced,  which,  being  curried  into 
e  lower  portions  of  the  intestines,  would  account  for  the  more  marked  affection  of 
c  large  intestine.     This  hypothesis  received  further  support  from  the  exi>erimentM 

Malin,  Parrot,  and  Bouley,  who  found  that  animals  fed  with  the  sputa  of  con- 
mptives  died  tuberculous ;  while  Chauveau,  Bollinger,  and  othens  iuccceded  in 
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directly  producing  intestinal  ulcerations  in  addition  to  general  tuberculosis  by  feed- 
ing animals  with  pieces  of  tuberculous  lungs,  with  the  meat  of  cattle  suffering  from 
**  pearl-disease,^*  etc.     If,  as  these  experiments  seemed  to  prove,  it  is  possible  for 
infection  to  occur  through  the  intestinal  canal,  it  evidently  follows  that  the  use  ot 
meat  fram  tuberculous  cattle  is  at  least  attended  with  risk.    The  still  greater  danger 
to  the  health  of  the  community  arising  from  the  use  of  mUk  from  tuberculous  oowi 
has  been  shown  by  the  experiments  of  A.  C.  Gerlach,  Zum,  and  Kleba.    Tbe  lait 
observer  has  come  to  the  conclusion  *'  that  the  milk  of  tuberculous  cows  has  the 
power  to  excite  tuberculosis  in  various  animals,  and  that  the  disease  usually  begiu 
with  intestinal  catan-h,  then  extends  to  the  mesenteric  glands,  liver,  and  spleen,  and 
finally  to  diffuse  miliary  tuberculosis  of  the  thoracic  organs — in  fact,  runs  the  same 
course  as  scrofula  and  secondary  tuberculosis  in  the  human  subject"    The  results 
of  these  experiments  afford  a  natural  explanation  of  the  occurrence  of  tuberculosis 
in  children  without  any  hereditary  predisposition,  but  who  have  been  fed  with  milk 
from  tuberculous  cows,  or  have  had  consumptive  wet-nurses. 

In  the  present  unsettled  state  of  the  question  in  regard  to  the 
pathologico-anatomical  identity  of  human  and  animal  tubercu- 
losis, and  in  the  absence  of  a  sufficient  numbef  of  feeding  experi- 
ments to  decide  so  eminently  important  a  question,  all  that  can 
be  said  is,  that  the  possibility  of  an  infection  by  tuberculous 
virus  introduced  into  the  intestine  from  without  can  neither  be 
positively  affirmed  nor  denied,  and  that  further  experiments  on  a 
most  extensive  scale  are  extremely  desirable.  The  etiology  of 
human  tuberculosis,  and  particularly  the  tuberculosis  of  chil- 
dren, it  seems  to  me,  can  be  profitably  studied  in  regard  to  this 
question  only  by  means  of  large  statistics,  by  a  careful  super- 
vision of  dairies,  etc. 

Symptomatology. 

The  clinical  symptoms  produced  hy  an  ulcerative  process  in 
the  intestines  are  hy  no  means  characteristic^  and  so  long  as 
the  ulcer  is  not  directly  accessible  to  inspection,  or  is  unaccom- 
panied by  unequivocal  secondary  results  of  a  severe  character, 
particularly  perforation  into  the  peritoneal  cavity,  the  diagnosis 
in  the  great  majority  of  cases  will  be  necessarily  uncertain,  and 
will  scarcely  rise  above  a  mere  suspicion.  It  is  not  to  be  won- 
dered at,  therefore,  that  ulcers  are  often  found  in  the  intestines 
without  the  slightest  evidence  of  their  existence  during  life.     On 
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the  other  hand,  in  diseases  like  typhoid  fever  and  pulmonary 
tuberculosis,  which  are  attended  by  ulceration  of  the  intestines, 
the  severity  of  the  intestinal  symptoms — for  instance,  the  amount 
of  diarrhcea — is  a  very  unsafe  guide  in  regard  to  the  amount  of 
ulceration.  The  following  cases,  which  were  observed  recently 
in  immediate  succession,  illustrate  this  point : 

Casb  1.— During  the  last  six  months,  tevere  pain»  in  the  abdomen^  penistent 
diarrhaa^  and  a  corresponding  degree  of  emaciation.  For  the  last  three  months, 
symptoms  of  condensation  of  both  apices.  The  autopsy  revealed  two  small  ulcers, 
as  large  as  lentil  seeds,  in  the  large  and  small  intestines,  together  with  advanced 
tuberculosis  of  the  lungs. 

Case  2. — Typhoid  feter,  with  persistent  diarrhoea ;  from  four  to  six  discharges 
daily.  After  death,  which  occurred  at  the  height  of  the  typhoid  process,  a  tingle 
tUeer  vas  found  upon  the  otherwise  uninflamed  small  intestine. 

On  the  other  hand,  cases  not  unfrequently  occur  in  which 
there  has  been  constipation  instead  of  diarrhoea,  and  yet  the 
autopsy  shows  a  diffuse  ulcerative  process  in  the  large  and  small 
intestines.  Such  occurrences  are  obviously  to  be  explained  by 
the  fact  that  the  diarrhoea  depends  chiefly  upon  the  increase  of 
the  peristaltic  movements  of  the  large  intestine,  particularly 
its  lower  portion.  Normally,  the  chyle  passes  through  the  small 
intestine  very  rapidlj" — in  fact,  will  make  its  appearance  in  a 
fistula  of  the  ascending  colon  within  a  few  hours  ;  hence,  as  far 
as  the  causation  of  diarrhoea  is  concerned,  a  greater  or  a  less 
delay  in  the  ileum  or  caecum,  where  the  ulcers  are  chiefly  located, 
is  evidently  of  comparatively  little  importance.  A  part  of  the 
causation  of  the  diarrhoea  must,  of  course,  be  sought  for  in  the 
ulcers  themselves — at  least,  as  soon  as  they  have  acquired  any 
considerable  size.  Aside  from  the  irritation  of  the  nerves  in  the 
base  of  the  ulcer,  by  which  increased  peristalsis  may  possibly  be 
excited,  the  loss  of  absorptive  power  produced  by  the  destruction 
of  the  absorbent  vessels  in  the  ulcers  will  of  itself  occasion  an 
excessive  flow  of  the  intestinal  fluids  into  the  lower  parts  of  the 
bowel,  and  may  thus  possibly  produce  diarrhoea.  This  factor  is 
to  be  taken  into  account  particularly  in  the  explanation  of  the 
persistent  diarrhoea  in  the  intestinal  tuberculosis  of  children 
(tabes  mesenterica).     Generally,  however,  when  diarrhoea  accom- 
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panies  ulceration  of  the  intestines,  it  is  produced  by  a  more  or 
less  extensive  catarrh,  and  it  is  always  to  tliis,  rather  than  to  the 
special  intensity  of  the  ulcerative  process,  that  a  persistent  diar- 
rhoea under  these  circumstances  is  to  be  ascribed. 

Still  more  important,  in  reference  to  the  diagnosis  than  the 
frequency,  is  the  character  of  the  stools.    The  frequent  presence 
of  blood  is  decidedly  suspicious,  since  bloody  stools  are  very  rare 
during  the  course  of  simple  catarrhal  diarrhoea,  and  never  occur 
under  these  circumstances  unless  the  inflammation  is  very  acute 
or  there  is  an  abnormal  lacerability  of  the  intestinal  vessels. 
Besides  enteritis,  the  other  causes  of  hemorrhage  must  of  course 
be  excluded,  especially  portal  congestion,  hemorrhoids,  neoplasms 
of  the  intestines,  etc.     In  the  perforating  ulcers  of  the  duodenum 
profuse  hemorrhage  is  a  very  common  symptom,  occurring,  accord- 
ing to  Krauss,  in  one-half  the  cases.  The  blood  which  has  escaped 
from  the  eroded  vessel  in  the  ulcer  may  be  discharged  upwards, 
downwards,  or  in  both  directions  at  the  same  time  ;  in  fact,  hema- 
temesis,  in  addition  to  the  bloody  stools,  has  very  generally  been 
reported  as  one  of  the  symptoms  of  the  duodenal  ulcer.    The 
blood  varies  in  color  from  its  natural  red  to  a  dark  or  even  black 
hue,  according  to  its  quantity  and  the  rapidity  of  its  discharge. 
When  the  ulcers  are  situated  in  the  lower  parts  of  the  intestinal 
canal,  where  the  faecal  masses  are  already  formed,  the  latter  are 
discharged  with  an  external  coating  of    blood,  but  when  the 
hemorrhage   proceeds  from  a  higher  source  the   blood  is  inti- 
mately mixed  with  the  faeces.     In  tuberculous  ulceration,  this 
admixture  is,  in  my  experience,  rather  unusual,  probably  be- 
cause, as  happens  also  in  the  case  of  follicular  ulcers,  a  slight 
coating  of  blood  over  the  faecal  masses  is  either  rubbed  off  by  the 
intestinal  wall  on  their  way  to  the  sphincter,  or  else  it  is  changed 
by  the  digestive  processes  in  the  large  intestine  so  as  to  become 
unrecognizable. 

P^LS  may  be  expected  in  the  stools  only  when  the  ulcers  are 
situated  in  the  lowermost  parts  of  the  large  intestine;  in  the 
upper  portions  there  can  hardly  be  said  to  be  an  actual  purulent 
discharge  upon  the  ulcerated  surface,  because  the  digestive  juices 
not  only  constantly  wash  the  base  of  the  ulcer  and  carry  oflf  the 
pus  along  with  them,  but  also  by  their  peptic  action  check  it^ 
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formation.  At  the  same  time,  it  should  not  be  forgotten  that  the 
cells  of  the  intestinal  juice  resemble  pus  cells  so  closely  that  it  is 
difficult  to  decide  whether  the  cells  mixed  with  the  faeces  are  pus 
corpuscles  or  not. 

Particularly  characteristic  of  ulceration  is  the  presence  in  the 
discharges  of  masses  of  mtLCUSj  which  represent  the  form  of  the 
ulcer— the  "  transparent  particles  of  mucus  resemhling  frog- 
spavm  or  boiled  sago  grains'''^  (Bamberger).  These  masses  are 
probably  produced  by  the  accumulation  of  mucus  in  the  funnel- 
shaped  ulcers,  which  arise  from  the  ulceration  of  the  follicles, 
the  casts  thus  formed  being  thrown  off  entire.  At  all  events,  the 
secretion  comes  from  the  Lieberkiihnian  follicles,  and  probably 
from  those  in  which,  as  before  described,  the  orilices  look  down 
towards  the  base  of  the  ulcer.  A  large  part  of  these  "mucous 
masses"  are,  however,  not  mucus  at  all,  but  imperfectly  digested 
starch,  as  Virchow'  pointed  out  some  time  ago. 

Vomiting  occurs  as  a  direct  result  of  the  ulcerative  process 
only  in  the  case  of  a  duodenal  ulcer,  and  is  then  due  to  the  prox- 
imity of  the  ulcer  to  the  pylorus.  The  pylorus  may  thus  be  kept 
in  a  state  of  constant  contraction,  and  vomiting  movements  on 
the  part  of  the  stomach  may,  in  this  way,  be  excited  at  intervals. 
This  symptom  may  occur,  however,  as  a  complication  of  tlve 
ulcerative  process,  wherever  situated,  if  the  inflammation  has 
excited  irritation  of  the  peritoneum,  vomiting  being,  as  is  well 
known,  one  of  the  most  frequent  symptoms  of  such  irritation. 

Icterus^  like  the  vomiting,  is  peculiar  to  ulcers  of  the  duode- 
num, and,  as  we  have  seen  above,  is  an  extremely  rare  symptom. 
If  a  long-continued  jaundice  occur  during  the  course  of  a  duo- 
denal ulcer,  it  is  probably  due  to  a  closure  of  the  ductus  chole- 
dochus  by  a  permanent  obstruction,  generally  a  cicatrix. 

In  a  case  observed  by  Barker,  the  jaundice  was  the  result  of  the  extension  of  a 
catarrhal  inflammation  of  the  gall-bladder,  which  communicated  with  a  perforating 
ulcer  of  the  duodenum. 

In  rare  cases,  icterus  may  occur  in  connection  with  an  ulcera- 
tive process  lower  in  the  intestines,  in  consequence  of  the  exten 

» Vlrchow*8  Archiv.  V.  S.  320. 
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sion  of  the  accompanying  catarrh  to  the  duodenum,  or  the  jaundice 
may  be  a  symptom  of  pyaemia,  resulting  from  the  suppuration 
produced  by  a  perforating  intestinal  ulceration. 

As  regards  the  pain,  which  is  said  to  accompany  the  forma- 
tion of  intestinal  ulcers,  its  wholly  subjective  and  very  ambig- 
uous character  renders  it  of  less  symptomatic  importance  than 
has  commonly  been  ascribed  to  it.      But  if  the  pain  can  be  defi- 
nitely located,  if  it  be  considerably  aggravated  by  slight  pressure 
and  be  attended  by  vomiting,  the  symptom  ought  not  to  be 
neglected,  because  now  an  irritation  of  the  peritoneum  by  the 
ulcer  may  be  regarded  as  certain.      In  ulcerations  of  the  caecum, 
or  vermiform  appendix,  this  result  is  particularly  common ;  in 
fact,  it  is  the  occurrence  of  sharp  peritoneal  pains  which  usually 
calls  attention  to  the  ulcerative  process,  the  long  previous  exist- 
ence of  which  had  been  concealed  by  the  absence  of  symptoms. 
The  character  of  the  pain  is  undoubtedly  influenced  by  the 
locality  where  the  ulcers  are  situated.    Thus  the  duodenal  ulcer 
is  accompanied  by  cardialgic  attacks^  which  usually  come  on 
some  time  after  eating  (though  not  very  much  later  than  in  gas- 
tric ulcer),  and  differ  in  no  respect  from  the  cardialgias  produced 
by  morbid  conditions  of  the  stomach.      The  pains  in  these  cases 
are  sometimes  paroxysmal,  sometimes  continuous  ;  usually  they 
are  aggravated  by  pressure  upon  the  epigastrium,  and  occasion- 
ally are  more  severe  during  the  night  (Mayer,  p.  106).     Usually, 
eating  excites  the  pain,  and  vomiting  relieves  it,  but  sometimes 
eating  gives  striking  relief.    Ulcers  in  other  parts  of  the  intes- 
tines may  give  rise  to  colicJcy  pains  and  rectal  ulcers  to  tenesmus— 
that  peculiar  bearing-down  feeling  which  conveys  to  the  patient 
the  impression  as  if  something  were  sticking  in  the  rectum  and 
had  to  be  gotten  rid  of,  and  which  is  accompanied  by  a  convul- 
sive contraction  of  the  sphincter. 

Whether  the  fever  attending  the  ulcerative  process  depends 
upon  the  latter  or  upon  the  fundamental  disease,  it  is  difficult 
to  decide  with  certaintj'-,  and  yet  the  absence  of  fever  in  cases  of 
ulcer  of  the  duodenum  would  seem  to  show  that  this  symptom 
is  due  entirely  to  the  fundamental  disease — the  tuberculosis  or 
the  intestinal  catarrh.  When  fever,  increased  pain,  and  vomiting 
set  in  during  the  course  of  a  hitherto  afebrile  disease,  attended 
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"^^  sjmptoms  of  intestinal  iilcemtioiii  such  a  combination  of 
•-  8/ffiptoms  points  to  the  onset  of  peritonitis, 

H^ien  the  ulcerative  process  is  of  a  very  diffuse  character, 

innd  continues  for  a  considerable  time,  the  general  health  be- 

■icomes  impaired,  though  here,  also,  it  is  the  fundamental  disease 

rlikh    is  chiefly  responsible   for    the  deterioration  of    health. 

When  w^e  bear  in  mind,  however,  that  in  cases  of  intestinal  ulcer- 

tion  the  absorption  of  the  digested  food  in  the  intestine  is  hin- 

dt?red  by  the  destruction  of  a  certain  portion  of  tlie  lymphatics, 

J  and  that  this  deficient  absorption,  as  recent  investigations  in  re- 

hfP'^d  to  tlie  digestive  process  in  the  colon  have  shown,  must 

gJiiXen  an  important  influence  upon  the  nutrition  of  the  entire 

kI  Dody  *  ^'iien  we  consider,  moreover,  that,  before  tlie  food  can  be 

■*  "^"^Jrhed,  it  is  discharged  from  tlie  body  in  an  imperfectly  digest- 

'=•  ^  form,  either  by  vomiting,  when  the  ulcer  is  located  in  the 

'^^odenum,  or  by  diarrhoea,  when  the  lesion  is  situated  lower 

^^  ^own,  it  is  difficult  to  see  how  an  ulcerative  process  can  continue 

J  *^rany  considerable  time  in  the  intestinal  canal  without  of  itself 

*■  ^rioiisly  interfering  with  nutrition  of  the  body.      Hence,  the 

'Efeat  appropriateness  of  the  term — tabes  mesenterica — which  the 

Older  writers  employed  for  certain  forms  of  intestinal  uUreration., 

In  some  cases  of  intestinal  ulcers  a  tumor  can  be  distinctly 

fet,  or  even  seen,  in  the  region  of  the  ulcer.     In  the  case  of 

the  perforating  duodenal   ulcer,  the  tumor  may  be  formed  by 

the  pancreas  whicli  lias  become  secondarily  enlarged  and  iiidii- 

luted  (Wunderlich) ;  in  ulcerations  of  the  cecum,  or  vermiform 

appendix,  by  the  products  of  the  local  peritonitis,  which  either 

pTiet^edes  the  occurrence  of  perforation,  or  serves  as  a  safegnai'd 

against  it.     In  the  typhlitic  ulcerations  the  tumor  is  of  consid 

arable  size,  because,  in  addition  to  the  peritoneal  exudation  and 

hiHanimatory  thickening  of  the  coats  of  the  bow^el,  we  have  also 

an  accumulation  of  faeces  caused  by  paresis  of  tlie  musculature 

^^  Hie  cfecum.     The  tumor  in  these  cases  is  situated  in  the  right 

inguinal  region,  just  above  Poiipart'ti  ligament,  with  its  long 

t  directed  inwards  and  downwards  towards  the  median  line. 
s  frequently  of  quite  a  8olid  consistence,  very  tender  to 
touch,  sometimes  of  a  sharply  defined,  at  other  times  of  a 
T  diffuse  outline,  and  dull  or  duU-tympanitic  on  percus- 
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sion.  The  disappearance  of  the  tumor  takes  place  very  grad- 
ually, often  occupying  weeks  or  months,  unless  the  occairence 
of  a  general  peritonitis,  or  the  escape  of  ail'  into  the  peritoneal 
cavity,  conceals  its  examination.  When  the  cellular  tissoe, 
which  lies  behind  the  caBcum  upon  the  fascia  iliaca,  is  implicated 
in  the  inflammatory  process,  or  when  the  peritoneal  exudation 
in  the  vicinity  of  the  caecum  presses  upon  the  ilio-psoas  muscle, 
the  free  contractions  of  this  muscle  will  be  impeded,  and  the 
lumbar  nerves,  which  pass  through  this  muscle,  will  be  com- 
pressed. Tliis  is  tlie  explanation  of  the  pains  and  abnormal 
sensations  (formication,  etc.),  which  occasionally  occur  in  tbe 
lower  extremities  and  genitalia  in  typhlitis  or  perityphlitis,  and 
also  of  the  difficulty  in  flexing  the  right  thigh  upon  the  abdomen. 
When  the  exudation  presses  upon  the  iliac  vein,  thrombosis  majr 
be  produced  in  this  vessel,  and  thus  give  rise  to  oedema  in  the 
right  leg. 

It  must  be  evident,  from  our  consideration  of  the  subject  thns 
far,  that  the  symptoms  which  attend  the  ulcerative  process  in 
the  intestines  are  in  no  respect  pathognomonic  ;  for  the  symp- 
toms last  mentioned,  which  are  of  a  much  more  objective  and 
distinctive  character  than  those  earlier  described,  belong,  in  real- 
ity, not  so  much  to  the  ulcerative  process  itself,  as  to  the  further 
changes  which  result  from  it. 

When  the  ulceration  of  the  intestinal  wall  has  extended  to 
the  peritoneum,  perforation  of  the  latter  and  the  occurrence  of 
general  peritonitis  will  ensue,  unless  prevented  by  adhesive 
inflammation  or  the  other  causes  above  described.  Usually  this 
result  is  accompanied  by  an  escape  of  air,  as  shown  by  the  dis- 
appearance of  the  liver  dulness,  etc.  Under  special  circum- 
stances, liowever,  the  escape  of  air  into  the  peritoneal  cavity 
fails  to  occur,  although  the  perforation  has  taken  place  at  a  part 
where  the  serosa  surrounds  the  entire  circumference  of  the  intes- 
tine—for instance,  when  the  bowel  is  perforated  posteriorly  and 
is  at  the  same  time  more  or  less  immovable.  The  following  case/ 
recently  observed  by  me,  may  serve  as  an  illustration  of  this 
point : 


'  Berichte  der  Jenaer  Klinik.  S.  44. 
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A.  woman,  Buffering  from  stenosis  and  insufficiency  of  tlte  mitral  valve,  waa 
ftltacked  ^rith  a  cMll  of  mi  honfn  dumtion ;  tlie  expcctoriUton  was  bloody,  and 
examination  of  the  chest  revealed  dulness  over  the  right  inferior  lobe.  Vomiting 
*^  in  at  once;  temperature,  102°  F.  ;  intense  pain  in  the  epigastrium,  and  disten- 
-  *ioii  of  the  abdomen.  Tlie  didne^  on  percussion  extended  as  far  aa  the  extremity 
'  <•'  the  en&ifonii  cartilage  and  to  the  curve  of  the  ribs.  A  diagnosis  was  accordingly 
***•<!«  of  he  mo  irliagic  infarction  of  the  lung,  complicated,  in  all  probability^  with 
P^toiiitls;  but  it  was  inipossible  to  determine  the  cause  of  the  latter.  Death  took 
piacc:  tttirty  houre  after  the  onset  of  the  acute  symptoms. 

The  ftutopty  cleared  up  the  obscunty  of  the  case.     In  addition  to  the  etcnoBis 

^^    iosnfficiency  of  the  mitralts,  and  the  hemorrhagic  infarction,  the  following 

^*oni  were  found  in  the  abdominal  cavity  :  a  considerable  quantity  of  rcddish- 

^^llowt  turbid  fluid ;  a  loose,  reticulated,  grayish -yellow  deposit  of  fibrin  covering  the 

ncs;  imd,  ^m  ih^f>o$terior  aspect  of  the  dnoflenum,  ntiftr  ittt  commenceinenU  an  uher, 

*  €inL  in  kngth  bj/  half  a  dm.   m  breadth^  with  a  ftUfjhthf  raised  border,  which  uker 

^  ftoduc$d  a  perforatifju  *>/  the  »ize  of  a  l-entil  iimr  iht  aita^hrmnt  of  the  duodenum. 

In  consequence  of  the  entire  absence  during  life  of  all  indications  of  a  severe 

''action  of  the  digestive  tract,  the  existence  of  the  duodenal  ulcer  had  not  been 

si>ected,  nor  had  there  been  the  usual  signs  of  the  perforation  of  an  air- containing 

ominal  viscus,  such  as  the  displacement  of  the  abdominal  organs  by  the  pressure 

>t  the  air.     The  failure  of  the  gas  to  escape,  even  after  tlie  lapse  of  thirty  hours, 

*«Wght  be  readily  explainetl  by  the  locality  of  the  perforation,  the  intestine  being 

^H^Bcless  mobile  than  it  is  elsewhere,  while  in  the  recunil>ent  position  of  the  patient 

^y^SJie lem i- sol i d  f^ces  would  naturally  sink  downwards  and  backwards,  and  the  gas 

*^  "^cmld  accumulate  anteriorly  (l«.,  BUt>eriorly}* 

^  In  those  parts  of  the  intestines  which  are  not  covered  by  a 
Serous  coat^  viz.^  the  posterior  wall  of  the  second  and  third 
^visions  of  the  duodenum  and  that  of  the  ascending  and  de- 
scending colon,  ulcerative  perforation  mtiy  occur  without  ini- 
X^licating  the  peritoneum  ;  in  these  cases  the  ulcerative  process 
Extends,  per  contiguitatem,  to  the  cellular  tissue  about  the  large 

1^    "Vessels  on  the  posterior  wall  of  the  abdomen,  and  particularly  to 
"tie  celhihrr  tissue  in  the  vicinity  of  the  kidneys  and  quadnitus 
liimboruni. 
As  an  aid  to  the  diagnosis  in  particular  cases,  we  giv^e  below 
*  brief  sketch  of  the  various  groups  of  symptoms  which  are 
"*"'  ''need,  according  as  the  disease  is  modified  by  its  hjcality 
mode  of  origin, 
rhe  duodenal  ulcer  in  many  cases  first  manifests  itself  by 
symptoms  which  immediately  usher  in   the  fatal  result,  the 
jmatemesis  or  the  mpidly- fatal  perforation  taking  place  in  the 
W  VOL    VIL-27 
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midst  of  apparent  health.  Usually,  however,  even  when  tbe 
duodenal  disease  runs  a  rapid  course,  careful  inquiry  into  the 
general  health  of  the  patient  will  show  that  he  has  previously 
suffered  from  slight  dyspeptic  symptoms— oppression  in  the 
epigastrium  and  uncomfortable  feelings  after  meals.  In  the 
more  gradually  developed  cases  the  symptoms  are  very  similar 
to  those  of  simple  gastric  ulcer.  The  pains  are  sometimes  con- 
fined to  the  right  hypochondrium  ;  in  some  cases  they  are  of  a 
continuous  character  ;  in  others  they  occur  in  paroxysms  afte 
eating  ;  or  they  are  increased  by  external  pressure.  Vomiting 
of  the  contents  of  the  stomach,  with  or  without  admixture  of 
blood,  appears  to  be  comparatively  infrequent,  unless  the 
duodenal  ulceration  have  superinduced  a  dilatation  of  the 
stomach.  Icterus  must  be  regarded  as  a  rare  complication. 
The  fatal  catastrophe  is  ushered  in  either  by  severe  peritoneal 
pain,  followed  by  the  symptoms  of  perforation,  or  by  vomiting 
and  purging  of  blood.  If  the  blood  be  retained,  instead  of  being 
discharged,  death  may  occur  rapidly,  with  the  symptoms  of 
internal  hemorrhage.  Only  in  very  exceptional  cases  does  cica- 
trization of  the  ulcer  take  place  with  the  above-mentioned  after- 
symptoms — dilatation  of  the  stomach  or  chronic  icterus.  De- 
rangement of  the  general  health  is  also  very  rare.  The  diag- 
nosis is  always  doubtful,  and  a  distinction  from  gastric  ulcer  is 
well-nigh  impossible.  The  situation  of  the  ulceration  in  the 
duodenum  may,  however,  be  suspected^  if  the  pains  are  felt 
exclusively  in  the  right  hypochondrium,  if  the  blood  passes  off 
in  a  downward  direction,  and  if  the  history  of  the  case  shows 
the  previous  occurrence  of  an  extensive  burn  of  the  skin. 

Ulceration  of  the  ccBcum  or  termiform  appendix  gives  rise, 
as  is  well  known,  to  very  striking  symptoms.  In  some  cases 
the  attack  occurs  suddenly  without  premonitory  symptoms,  in 
others  it  is  preceded  by  constipation,  dull  pain  in  the  abdomen, 
attacks  of  colic,  and  other  like  abdominal  derangements  of  a 
general  nature.  The  immediate  attack  is  ushered  in  by  severe 
pain  limited  to  the  right  side  of  the  abdomen,  increased  by 
motion,  even  by  breathing,  and  aggravated  to  its  greatest  inten- 
sity by  pressure  upon  the  right  inguinal  region.  Palpation  in 
this  location  reveals  a  tumor  with  the  characteristics  described 
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iove,  composed  partly  of  impacted  faeces  and  partly  of  inflam- 
Ltory  exudation  ;  the  percussion  note  is  dull,  or,  at  least,  dull 
Impanitic,  and  the  movements  of  the  right  thigh  are  pamfuL 
^e  occurrence  of  peritonitis  will  be  shown  by  fever,  vomiting 
bmetimes  of  fmces),  singultus,  and  an  increasing  intensity  of 
ie  pain,  while  this  diagnosis  will  be  placed  beyond  doubt  by 
te  collapse  of  the  patient,  the  coldness  of  the  extremities,  the 
feteorism,  and  the  dyspnoea.  In  the  milder  cases,  in  which  a 
rcumscribed  peritonitis  occurs  without  rupture,  or  a  rupture 
fees  place  without  the  escape  of  any  considerable  quantity  of 
pe  contents  of  the  intestine,  healing  is  still  possible  either  by 
■^  exudation  becoming  encysted  and  gradually  absorbed,  or  by 
i^  intestine,  particularly  the  ciecum,  becoming  again  permeable, 
P^  regaining  its  former  contractile  power.  In  the  severe  cases 
circumscribed  inflammation  extends  to  the  surrounding  parts 
-he  psoas  muscle  or  the  cellular  tissue  around  the  kidneys  and 
turn  (perinephritis,  or  proctitis)— or  it  may  go  on  to  produce 
^ligrene,  etc.  (see  above). 

'  If  the  encysted  exudation  ruptures  into  one  of  the  hollow 
fdominal  viscera  a  complete  cure  may  even  now  be  effected,  as 
jcently  happened  in  one  of  my  cases,  in  which  the  abscess  in  the 
hboriiood  of  the  vermiform  appendix  discharged  into  the 
turn,  and  the  escape  of  fseces  into  the  cavity  of  the  abscess 
prevented  probably  by  the  valvular  nature  of  the  perfora- 
m  and  by  the  pressure  of  the  surrounding  intestines  upon  the 
hi!  of  the  abscess.  On  the  other  hand,  death  may  result  from 
pe  supervention  of  pyaemia,  or  from  a  subsequent  rupture  of 
encysted  exudation  into  the  free  cavity  of  tlie  peritoneum, 
the  latter  case  the  same  symptoms  orcur  as  when  the  perf Dra- 
in of  the  caecum  or  vermiform  appendix  is  immediately  fol- 

by  the  symptoms  of  a  general  peritonitis. 

Usually  it  is  impossible  to  determine  whether  the  cfecnm  or 

"form  appendix  is  the  starting-point  of  these  urgent  symp- 

In  a  doubtful  case  it  is  always  more  probable  tliat  the 

•ation  affects  the  vermiform  jippp^ndix,  since,  according  to 

berger,  this  portion  of  the  intestine  is  the  seat  of  the  ulcera- 

kwi  in  about  four-fifths  of  the  cases  of  fatal  pei'i Gonitis,  starting 

\  the  C2ecal  region.     In  general  this  diagnosis,  as  opposed  to 
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that  of  an  ulcerative  typhlitis,  wi^l  be  more  certain  if  the  historjr 
of  the  case  shows  that  the  patient  has  been  attacked  suddenly 
in  the  midst  of  health,  and  if  the  presence  of  a  solid  tumor  in 
the  csecal  region  is  discovered,  not  at  the  very  outset  of  the 
attack,  but  only  after  the  development  of  the  circumscribed 
peritonitis.  In  typhlitis  the  tumor  is  to  a  large  degree  formed  by 
an  accumulation  of  faeces,  and  will  therefore  be  detected  at  the 
start,  while  the  ulceration  and  perforation  of  the  caecum  aro 
preceded  by  symptoms  of  functional  derangement  of  this  part 
of  the  intestine,  fsecal  impaction,  attacks  of  colic  and  tendemesB 
in  the  right  inguinal  region. 

Ulcerations  of  the  rectum,  on  account  of  their  sitoatioB 
where  they  can  be  directly  examined  by  the  finger,  bougie,  and 
speculum,  are  more  readily  diagnosticated  than  ulcers  in  otha 
parts  of  the  intestines.  They  are  attended  by  tenesmus^  pain  in 
defecation,  and  by  the  discharge  of  pus  and  blood,  which  present 
an  unaltered  appearance  because  they  come  from  points  near  ih» 
outlet  of  the  intestinal  canal.  The  bowels  are  in  some  cases 
constipated  in  consequence  of  the  accumulation  of  the  faces 
above  the  ulcerations,  in  other  cases  there  is  diarrhoea.  These 
symptoms  may,  of  course,  all  be  absent,  and  then  the  doubt  is 
to  be  cleared  up  only  by  the  discovery  of  fixed  points  of  pain  on 
the  introduction  of  the  finger  or  bougie,  which,  when  withdrawn, 
are  found  covered  with  blood  or  pus.  If  the  ulceration  resnU 
in  perforation,  the  rupture  may  take  place  into  the  bladdtf, 
vagina,  or  externally ;  and  in  the  latter  case  a  rectal  fistula  will 
be  formed. 

The  diagnosis  of  follicular  ulcers,  higher  up  in  the  different 
portions  of  the  colon,  is  less  certain.  In  protracted  cases  of 
intestinal  catarrh,  attended  by  blood  and  mucus  in  the  stools, 
particularly  the  above-mentioned  lumps  of  mucus  resembling 
sago  grains,  these  follicular  ulcers  are  to  be  borne  in  mind.  The 
marasmus,  which  sometimes  occurs  during  this  variety  of  intes- 
tinal ulceration,  is  to  be  ascribed  to  the  imperfect  absorption  of 
the  food  by  the  ulcerated  intestine.  The  occurrence  of  seveie 
pain,  increased  by  pressure  at  certain  places  in  the  course  of  the 
colon,  points  to  the  possible  supervention  of  peritonitis.  Al- 
though this  event  is  rare  in  follicular  ulceration,  it  is  to  be 
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apprehended,  if  the  tender  region  be  occupied  by  a  tumor  resem- 
bling that  of  typhlitis.  The  stools  vary  in  character ;  attacks 
of  diarrhoea  alternate  with  the  discharge  of  scybalse  covered  with 
blood  and  mucus,  and  obstinate  constipation  ensues  when  the 
ulcers  heal,  and  leave  cicatrices  which  stenose  the  lumen  of  the 
intestine.  The  intercurrent  attacks  of  diarrhoea  in  these  cases 
are  due  to  the  catarrh  excited  by  the  irritating  solid  fsecal 
masses,  which  occasionally  adhere  to  the  wall  of  the  intestine  in 
such  a  way  as  to  leave  a  central  canal  through  which  the  thinner 
fseces  are  discharged.  Extensive  follicular  ulceration,  particu- 
larly in  children,  ma.y  terminate  fatally  with  symptoms  of  ma- 
rasmus, especially  if  the  appetite,  which  has  hitherto  been  main- 
tained, be  finally  lost. 

It  is  usually  very  diflScult  to  decide  whether  the  suspected 
intestinal  ulcers  in  children  are  of  a  tuberculous  nature  or  not. 
Tuberculous  ulceration  will  be  indicated  by  the  more  intense  and 
more  continuous  fever,  the  greater  emaciation,  the  evidence  of 
condensations  in  the  lungs,  and  of  an  hereditary  predisposition, 
and,  finally,  as  may  be  possible  in  some  instances,  by  the  palpa- 
tion through  the  abdominal  wall  of  swollen  tuberculous  mesenteric 
glands.  These  glands  present  the  feeling  of  comparatively  im- 
mobile tumors  about  the  size  of  a  nut ;  but  unfortunately  they 
frequently  escape  detection  in  consequence  of  the  tympanitic 
distention  of  the  abdomen  by  gas,  which  renders  any  palpation 
of  the  deeper  lying  parts  impossible.  Notwithstanding  the  fre- 
quency of  tuberculous  ulcerations  during  the  course  of  phthisis, 
it  is  difficult  to  make  a  certain  diagnosis  of  their  existence  during 
life.  To  be  sure,  the  presence  of  continuous  diarrhoea,  the  ad- 
mixture of  traces  of  blood  in  the  faeces,  and  the  tenderness  of  the 
abdomen  at  certain  places,  especially  the  ileo-csecal  region,  may 
induce  a  suspicion  that  intestinal  tuberculosis  has  been  super- 
added to  the  pulmonary  affection ;  but  how  little  reliance  can  be 
placed  upon  these  symptoms  must  be  sufficiently  evident  from 
the  preceding  considerations.  Not  until  a  severe  intestinal 
hemorrhage  or  a  perforation-peritonitis — both  of  which,  however, 
are  very  rare  complications  of  tuberculous  ulceration  of  the  in- 
te8tine&—K;hange  the  scene,  and  almost  invariably  terminate  it,  can 
the  diagnosis  be  made  with  much  certainty.    A  cure  is  never  to 
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be  expected ;  the  partial  cicatrizations  lead  to  stenosis  and 
flexions  of  the  bowel  with  chronic  constipation,  while  the  ulcers, 
cicatrices,  and  tuberculosis  of  the  mesenteric  glands  involve  a 
permanent  loss  of  absorbent  vessels,  so  that  the  nutrition  is  al- 
ways impaired  and  the  emaciation  in  consumptives  materiallf 
promoted  by  the  intestinal  tuberculosis. 

Prognosis. 

The  prognosis  is  unfavorable  in  every  form  of  intestinal 
ulceration,  and  particularly  so  in  tuberculous  ulceration  of  the 
intestinal  glands.  But  even  the  simple  catarrhal,  and  especially 
the  follicular  ulcers^  when  they  are  diffusely  spread,  may  prove 
fatal  through  the  exhaustion  produced  by  the  intestinal  affection, 
not  to  speak  of  the  risk  from  perforation.  When  they  are  of 
moderate  extent  and  have  lasted  but  a  short  time,  they  may  heal 
without  leaving  any  traces  ;  but  if  the  loss  of  tissue  has  been  con- 
siderable, cicatricial  structures  are  left  after  healing,  which  give 
rise  to  obstinate  constipation. 

Ulcers  in  the  lower  part  of  the  rectum  are  of  course  most 
favorably  situated  for  relief  by  medical  treatment ;  but  here,  also, 
if  the  ulcerations  be  extensive,  there  is  always  danger  that  the 
cure  will  be  marred  by  the  subsequent  formation  of  cicatricial 
strictures. 

In  ulceration  of  the  ccBcum^  healing  may  still  occur  even  wh«i' 
the  lesion  is  of  considerable  extent,  and  in  the  vermiform  appendix 
the  occurrence  of  perforation  may  be  prevented  by  the  formatioa 
of  adhesions.  In  fact,  there  may  finally  be  a  complete  cure  in. 
cases  of  deep  ulceration  as  a  result  of  the  local  peritonitis  de- 
veloped around  the  caecum.  The  dangers,  however,  in  ulceration 
of  these  parts,  as  shown  by  the  previous  description  of  the  disease,. 
are  too  serious  to  permit,  as  a  rule,  any  other  than  a  doubtful 
prognosis. 

The  same  remark  will  apply,  with  perhaps  even  greater  force, 
to  cases  of  ulcer  of  the  duodenum^  because  here  cicatrization  le- 
an extremely  rare  event,  half  of  these  cases,  according  to  Krauss'a 
compilation,  terminating  with  perforation,  and  about  one-fourth 
with  profuse  hemorrhage. 


INTESTINAL   ULCERS*  423 

Tk'eaiment 

The  prophylaxis  requires  that  intestinal  catarrh  should  be 
H>ided  as  far  as  possible,  and  especially  that  it  should  never  be 
Iglected  when  it  once  occurs.  The  latter  precaution  is  particu- 
lly  necessajy  in  the  intestinal  catarrhs  of  young  children,  in 
liich  a  careful  regulation  of  the  diet  will  usually  constitute  the 
ost  important  part  of  the  treatment  (see  above).  In  view  of  the 
iU  unsettled  state  of  the  question,  whether  intestinal  tubercu- 
liB  in  children  can  be  produced  by  the  milk  of  tuberculous 
m^^  it  will  be  well,  at  all  events,  to  observe  the  greatest  caution 
the  use  of  cow's  milk,  and  to  allow  it  to  be  used  only  after  it  has 
en  boiled.  When  there  is  reason  to  suppose  that  the  ulcem- 
fe  process  is  caused  by  an  accumulation  of  fa?ces  or  by  indi- 
etible  substances  which  have  been  swallowed,  tlie  first  indica- 
m  will  be  to  remove  these  masses  by  means  of  injections  or  by 
laxative.  The  best  laxative  for  this  purpose  is  castor-oil,  either 
ire  or  in  emulsion,  because,  being  the  mildest  of  purgatives,  it  is 
1st  likely  to  injure  the  intiamed  mucous  membrane.  The 
moval  of  the  faecal  masses  is  also  urgently  indicated  during 
e  further  course  of  the  treatment  for  the  purpose  of  relieving 
IB  ulcers  of  an  important  obstacle  to  their  healing  (see  above). 

The  direct  treatment  of  the  ulcers  therfiselves  is  attended  with 
eeat  difficulties,  because,  except  in  the  case  of  rectal  ulcera- 
bns,  the  lesions  are  inaccessible  to  energetic  treatment.  The 
tescriptlou  of  nitrate  of  silver  (a  grain  and  a  half  in  six  ounces 
(water),  tannin  (thirty grains  in  four  ounces),  bismuth,  acetate 
f  kady  etc,,  is  useless,  except  for  the  purpose  of  relieving  the 
l^iiplicating  intestinal  catarrh  ;  little  can  be  expected  from  the 
Itemal  use  of  these  remedies,  as  far  as  any  alterative  action 
Ipon  the  ulcers  is  concerned.  A  better  result  may  be  expected 
bm  the  employment  of  astringent  enemeta,  particularly  those 
containing  nitrate  of  silver ,  which  can  be  injected  as  strong  as 
ttte  part  to  the  hundred  without  exciting  pain.  Sulphate  of 
hie,  or  tannic  acid,  may  be  used  in  the  same  way.  The  astrin- 
Bnt  injections,  in  order  to  have  any  effect,  must  be  given  when 
le  intestine  is  empty,  and  should  therefore  be  preceded  by 
1  enema  of  water  to  clear  the  parts.     The  more  accessible  rec- 
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tal  ulcers  obviously  require  to  be  treated  in  accordance  with  the 
same  rules  which  govern  the  treatment  of  ulcers  situated  on  ex- 
posed parts  of  the  body.     In  other  cases — since  the  lesions  are 
almost  always  situated  so  high  up  that  the  remedies  used  to 
counteract  the  ulcerative  process  do  not  reach  the  parts  where 
their  effect  is  required,  or  at  least  do  so  in  far  too  small  a  quan- 
tity— all  that  can  be  done  is  to  remove  from  the  surface  of  the 
ulcer  everything  that  can  check  its  natural  tendency  to  healing. 
Above  all  is  it  important,  as  already  remarked,  to  guard  against 
irritation  of  the  ulcerated  surface  by  faecal  masses  lying  upon 
it ;  and  therefore,  during  the  course  of  treatment,  the  patient 
may  be  allowed  to  drink  mild  cathartic  mineral  waters  (Marien- 
bad,  Kissengen,  etc.),  or,  when  the  ulcers  are  situated  in  the 
large  intestine,   cold-water  enemata,  or,  still  better,  irrigations 
may  be  used.     In  the  latter  case  a  little  carbolic  acid  may  be 
added  to  the  water,  for  the  purpose  of  checking,  in  some  degree, 
the  processes  of  decomposition  in  the  large  intestine,  particularly 
as  regards  their  action  upon  the  ulcerated  surface.     The  diet 
should  be  such  as  vnll  not  form  large  quantities  of  fseces,  and 
all  articles  of  food  (large  pieces  of  cheese,  or  fruit,  etc.),  which 
can  mechanically  irritate  the  ulcerated  wall  of  the  intestine,  are 
to  be  carefully  avoided.    In  general,  therefore,  the  diet  should 
consist  of  meat  and  milk,  while  vegetables,  and  especially  brown 
bread,  are  to  be  used  very  sparingly  ;  in  the  ulcerative  intestinal 
catarrh  of  children  essentially  the  same  diet  is  to  be  selected 
which  was  mentioned  for  the  treatment  of  cholera  infantum. 

When  an  ulcer  of  the  duodenum  can  be  diagnosticated  with 
some  probability,  it  is  best  to  send  the  patient  to  Carlsbad,  and 
to  treat  the  case  in  accordance  with  the  rules  laid  down  for  gas- 
tric ulcer  ;  at  the  same  time  it  will  almost  always  be  impossible 
to  tell  absolutely  whether  the  case  in  question  is  one  of  gastric 
ulcer  or  one  of  ulceration  of  the  duodenum. 

Certain  symptoms  of  intestinal  ulceration^  when  they  an 
very  severe^  require  special  therapeutic  measures. 

Tlie  pain  connected  with  the  ulcemtive  process  is  occasionallj 
so  distressing,  when  there  is  marked  peritoneal  irritation,  or  when 
regular  cardialgic  attacks  occur,  as  in  the  duodenal  ulcer,  as  to 
require  medical  interference.     In  such  cases  the  administration 
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rcotics,  particularly  opiBm,  is  the  more  indicated  from  tlie 
hat  a  second  indication  is  thereby  lullilled,  viz.,  the  quiet- 
f  the  violent  peristaltic  movements,  whicli  keep  up  the 
The  extract  of  belladonna  is  also  to  be  recommended,  on 
nt  of  its  special  power  to  relieve  the  hypersesthesiaand  the 
mal  peristalsis.  Vomiting^  likewise,  requires  the  use  of 
tics,  whether  it  be  conditioned  by  tlie  locality  occupied  by 
leer,  as  in  the  ulcer  of  the  duodenum,  or  whether  it  be 
tomatic  of  a  complicating  peritonitis.  In  the  latter  case 
nay  ako  be  employed  externally,  in  the  form  of  an  ice-bag, 
the  painful  part  of  the  abdomen.  To  quench  thirst,  ice- 
,  or  pieces  of  ice,  are  allowable  under  all  circumstances, 
^ed  champagne  upon  the  occurrence  of  collapse. 
e  have  seen  above  that  when  the  bowels  are  sluggish  and 
imporarily  retained  fieces  are  evidently  causing  an  irritation 
e  ulcerated  surface,  the  indicatio  morbi  requires  the  reg^ 
Bse  of  cathartic  mineiul  waters,  irrigations,  etc.  But  w^e 
Been  also  that  ulcerations  of  the  intestine  may  be  accom- 
jd  by  diarrhoea.  If  the  latter  be  so  considemble  as  to  affect 
eneral  health  of  the  patient,  and  if  the  case  be  complicated 
i  intestinal  catarrh,  as  shown  by  the  character  of  the  stools, 
►y  the  extension  of  the  tenderness  on  pressure  over  a  large 
)n  of  the  abdomen,  then,  in  place  of  the  measures  above 
oned,  remedies  to  control  the  diarrhoea  are  required  :  red 
barley-water,  astringents,  such  as  tannin,  nitmte  of  silver, 
tolumbo,  and  especially  opium,  which  in  the  catarrhs  of  the 
intestine  is  best  given  by  way  of  enema  (decoction  of  salep 
fifteen  minims  of  laudanum). 

hen  the  increased  pain  and  vomiting  and  the  occun'ence  of 

>se  indicate  the  supervention  of  peritonitis,  the  use  of  opium 

b^omes  indispensable,  and  has  long  been  regarded  as  the 

ly  par  excellence.     At  the  very  outset  of  the  peritonitis, 

per,  if  the  commencing  inflammation   of    the  peritoneum 

i  to  have  been  excited  bj'-  a  marked  constipation  of  the 

I  connection  with  the  ulcer,  it  may  be  proper  to  begin 

with  a  dose  of  castor-oil  in  place  of  the  opium. 

onitis  has  once  become  unmistakable,    tlie 

a  is  the  only  rational  treatment,  because 
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by  this  means  alone  can  we  prevent  the  rupture  of  the  newlj- 
formed  adhesions,  quiet  the  peristaltic  movements,  which  -phy 
an  important  part  in  the  spread  of  the  inflammation,  and,  in  a 
word,  control  the  intensity  and  extension  of  the  peritonitw. 
The  attainment  of  this  object  is  in  such  cases  incomparably 
more  important  than  an  evacuation  of  the  bowels.     In  fetct,  the 
constipation  is  due  in  part  to  the  inflammatory  infiltration  ol 
the  wall  of  the  intestine,  and,  as  long  experience  has  shown, 
will  disappear  spontaneously  when  the  inflammation  comes  to 
an  end.    There  seems  to  be  no  danger,  however,  in  attempting 
to  remove  the  stagnating  fgecal  masses  by  means  of  enemata^ 
provided  opium  be  given  at  the  same  time  (as  much  as  thirty  drops 
twice  or  three  times  daily).  When  this  plan  of  treatment  has  once 
been  decided  upon,  it  is  to  be  carried  out  thoroughly  by  means 
of  copious  irrigations  repeated  every  two  or  three  hours,  so  as 
to  secure  if  possible  the  breaking  down  and  removal  of  the  f«cal 
masses  which  are  in  part  keeping  up  the  peritonitis.     I  remem- 
ber a  desperate  case  of  stercoraceous  vomiting,  meteorism,  col- 
lapse, etc.,  in  which  defecation  and  relief  were  not  obtained 
until  after  one  hundred  and  twenty  syringefuls  had  been  per- 
severingly  administered.     According  to  the  principles  accepted 
nowadays  respecting  the  admissibility  of  abstraction  of  blood  in 
internal  diseases,  even  the  application  of  leeches,  not  to  speak  of 
the  use  of  venesection,  is  to  be  condemned ;  mustard  plasters  and 
other  rubefacients  may,  on  the  other  hand,  be  used,  but  much 
benefit  is  not  to  be  expected  from  them.     If  the  peritonitis  do 
not  become  general,  and  prove  rapidly  fatal,  the  chief  indication 
will  be  to  produce  absorption  of  the  exudation  (pus),  in  order  to 
prevent  a  further  rupture  into  the  peritoneal  cavity,  etc.   The  ice- 
bag  should  therefore  now  be  replaced  by  poultices^  which,  accord- 
ing to  my  observation,  are  usually  not  employed  sufficiently  early 
in  peritonitis.     The  time  when  the  change  is  to  be  made  depends 
so  much  upon  which  of  the  two  plans  of  treatment  gives  the 
patient  the  greater  comfort,  that  I  shall  not  venture  to  decide 
this  important  question  absolutely.     As  a  ricle,  I  do  not  delay 
the  tentative  use  of  poultices  later  than  during  the  second  week. 
Less  is  to  be  expected  from  the  absorptive  action  of  the  tincture 
of  iodine,  etc.    In  view  of  the  happy  result  obtained  by  Willard 
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Parker  in  opening  a  perityphlitic  abscess  through  the  abdominal 
wall,  the  question  is  to  be  seriously  entertained,  when  the 
peritoneal  exudation  is  encysted,  whether  an  operation  is  not 
necessary  to  prevent  the  rupture  of  the  pus  internally.  At  all 
events,  if  fluctuation  can  be  felt  and  the  abscess  points  exter- 
nally with  reddening  of  the  skin,  the  operation  should  at  once  be 
performed. 

Another  serious  complication  of  ulcerations  of  the  intes- 
tines is  intestinal  hemorrhage ;  but  this  is  seldom  so  consider- 
able as  to  require  treatment.  When  treatment  is  necessary, 
on  account  of  the  quantity  of  blood  lost  and  the  exhaustion 
occasioned  thereby,  it  is  to  be  governed  by  the  same  rules  as 
were  laid  down  for  the  treatment  of  gastric  heinorrhage.  (See 
below.  Intestinal  Hemorrhages.)  Hypodermic  injections  of 
ergotin,  and  the  administration  of  alum-whey,  and  ice,  are 
generally  of  some  benefit  when  the  bleeding  comes  from  the 
upper  parts  of  the  intestines,  while  irrigations  of  ice-cold  water, 
with  or  without  the  addition  of  astringents,  are  well  suited  to 
contrql  hemorrhages  arising  from  the  colon.  When  the  bleeding 
point  is  situated  in  the  rectum,  and  is  thus  accessible  to  the 
direct  application  of  styptics,  the  tampon,  the  application  of 
lint  saturated  with  the  liq.  ferri  perchloridi  and  the  actual 
cautery  may  be  tried  in  succession. 

If  the  general  health  of  the  patient  has  become  impaired  by 
the  influence  of  the  fundamental  disease,  by  the  loss  of  absorp- 
tive power  on  the  part  of  the  ulcerated  intestine,  by  repeated 
hemorrhages,  or  by  other  debilitating  causes,  the  first  indication 
for  treatment  is  to  restore  the  strength  by  proper  food,  tonics, 
etc. — and  this  aU  the  more  because  in  the  healing  of  intestinal, 
as  in  the  healing  of  other  ulcers,  the  more  the  general  vigor 
of  the  individual  improves  the  more  confidently  can  a  restitutio 
ad  irUegrum  be  anticipated. 

When  healing  has  at  last  fortunately  taken  place,  the  sub- 
sequent disturbances  occasioned  by  adhesions,  narrowing  of  the 
intestine,  etc.,  may  still  be  a  source  of  considerable  annoyance  to 
the  patient,  and  may  require  treatment.  At  all  events,  the  pa- 
tient should  be  cautioned  to  observe  prudence  in  diet  for  some 
time  to  come  ;  if  chronic  constipation  occur,  laxatives  and  irriga- 
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tions  should  be  regularly  used,  and,  in  strictures  of  the  rectum, 
dilatation  by  bougies,  etc.  In  particular  cases  the  physician 
will  be  obliged  to  resort  to  a  variety  of  remedial  measures,  the 
detailed  indications  for  which  must  be  left  to  his  own  judgment 


Neoplasms  of  the  Intestinal  Wall. 

Neoplasms  of  the  most  diverse  characters  are  found  in  the 
wall  of  the  intestine :  adenomata — particularly  the  papillary 
fibro-adenoma, — pure  fibromata^  angiomata^  and  lipoTruda^  in 
the  form  of  tumors  originating  in  the  submucosa  and  sometimes 
projecting,  as  large  polypi,  into  the  intestinal  cavity.  Besides 
these,  there  occur  also  lymphatic  new  growths  in  cases  of 
leukaemia,  myomata^*  {melano-)  sarcomata — as  a  primary  affec 
tion  in  the  rectum,  but  usually  developed  secondarily  in  the 
intestinal  wall  in  the  form  of  numerous  black  specks  and 
nodules^ — and,  finally,  in  rare  instances,  cysts ^  several  cases 
having  been  observed  by  Rokitansky  in  which  multilocular  cysts 
filled  with  serum  were  partially  imbedded  in  the  intestinal  wall. 

The  interest  connected  with  all  of  these  neoplasms  is  chiefly 
of  a  pathologico-anatomical  character ;   clinically,    they  are  of 
very  subordinate  importance,  because  they  are  incomparably  less 
frequent  than  carcinomata.     Like  these,  the  tumors  under  con- 
sideration may  give  rise  to  symptoms  of  intestinal  stenosis,  to 
closure  of  the  canals  opening  into  the  intestine  (ductus  chole- 
dochus,  pancreaticus,   etc.),  or,   under  some  circumstances,  to 
hemorrhage.     Some  of  them,  like  the  lipomata,  are  of  an  entirely 
harmless  character,  and  merely  interfere  to  some  extent  with  the 
normal  play  of  the  peristaltic  movements  ;  incidentally,  however, 
they  may  probably  also  be  the  occasion  of  the  occurrence  ot 
intussusceptions,  in  which  the  tumor  is  connected  by  its  pedicle 


'  Virchow,  Die  krankhaften  Geachwulste.  I.   S.   382.   Fig.  74.      Abbildniig 
Fettpolypen  des  Jejunums. 

*  Virchow,  Die  krankhaften  Geschwiilste.  III.  S.   133.  Fig.   217.     Abbildnng  einet 
8tibmuco.sen  Fibromyoms  des  Daodenums. 

'  Ibidem.    II.    S.    288.    Abbildung   metatastischer   olceroser    Melanosaroome   det 
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the  bonier  of  the  orifice  of  the  int  ussuscep ted  part  (Roki 
J).     But  all  Buch  cases  are  clinical  rarities,  and  always 
isiWe  to  diagno?;ticate,   unless  the   tumor  happens   to  be 
^!ow  down  in  tlie  rectum,  so  as  to  be  accessible  to  direct 
inadon, 

testinal  cancer,  on  the  contrary,  presents  a  distinct  and 
characteristic  clinical  picture  of  disease,  which  requii-es  a 
complete  description. 


Cancer  of  the  Inteitines. 

ii,  Opera.  Obs.  05,  m.  Acta  Nat  Car.  VoL  II  Obs.  05.  1121.— Mmie, 
ittomie.  a  98.  tm^.—AUferg,  Darrageachwiire.  1831.  S.  2M.  —  FaUitt,  «1 
pge  Vcrstopfung  bej  eincm  MasUlarmkrcba.  AnnaL  tie  mctl.  \jelg.  1830. 
hmnWs  Jahrb.  XVII.  \SO.-^J.  Jl  Stnfii>,  Schweitzer  Zcitschr.  N.  F.  L  1839. 
bmidt'a  Jahrb.  1 840,  XXVI,  2i^.—IhHt(tnjihj,  Ueber  Strictureu  dvs  Darm- 
Blll,etc.  Oest<?rn  Jiihrbticher.  X\TII,  Baud.  1830.  H.  VS.  - Berend^Xjuht^rdin 
febe  dea  Mastilamxa  (nach  Dieffcnbacb),  Caspefs  Wochcnsclirift.  1840.  8.  207. 
MaijfT,  Die  Krankbdten  ties  Zwolffitigerclarms.  1844.  S.  112.— l^irje-Le^i^i 
ebsartigc  Entartung  eines  groaeen  Tlieils  dt\s  Dickdarma.  Schmidt's  Jnhrb.  ^^k 
295,  \Ml\—DiUrkh^  Ueber  krebsige  Erkraukuiig  dcs  Zwolffingerdnnns  und 
tetdarms,  Prager  Vierteljahrschrift.  XTX  07.  S.  llTj.  iSAS^—Lehert^Trnlto 
itique  dea  maladiea  cancereuftes.  Paris.  1851.^/t,  E^hl^,  Krcbs  und  Scbcin- 
tb«  dea  Menschcn.  Stuttg.  1853. — Solfvemherfj^  Pathol-anat.  Veriinderun^'t^n 
id  Symptome  lx;im  Damikreba.  Schmidt's  Jahil>,  80.  S.  208.  1853.  — C'/mt, 
cater  I>ann-  uod  Bauchfellkrebs  l*ei  eincm  3  jlthrigen  Kinde.  Ocsterr.  Zeitachr. 
LT  Kinderlieilkunde.  1855.  8.  40. — Hen/elder,  PathoL  Beobachtuiigfti  ii.  s.  w. 
rftschr.  dtrGes.  der  Aerate  zu  Wieri.  XIL  S.  HL  imn,—  Wuiiderlich,  Ilurnd- 
acH  der  Pathologie  und  Therapie,  1856.  S.  227  (with  observations  of  his  own). 
-MaroK9fhfl\  Uel>er  einzelne  Formen  des  lUedtillarkrebses  auf  der  ^fagen-  imd 
■'ittBchleinihaiit  (ausgebreitetate  Infiltration  des  ganzen  Darms),  Zeitschr.  der 
«eilach.  der  Aerzte  zu  Wien.  1857.  B.  7ii.^Btmber*jer,  Ueber  aaHf,  mnlUph 
^^bflabUgemng.  1857.  Oealerr.  Zeitschrift  fur  pract.  ileilkunde.  No.  8.— Cwr- 
^  Obaenrationa  on  the  Treatment,  etc.  Lancet.  1805. — ^Sttiuer^  Alvcolarkrelja 
^Dickdarms  l>ei  cinem  0  jalirigen  Knaben.  Jahrb.  fiir  Kinderlicilkuiide,  YIL 
1 1885.  Centrall^L  S.  ^^^.-^EokitafiAly,  Beitriige  zn  d^ti  Erkrankungcn  dc3 
'urmfortaatzes  (Gallertkrebs),  Wiener  medic.  Presse.  1866.  No.  20.  a  674.— 
W,  Tod  dnrch  Auseinanderreissen  einer  Erebsnarbe  im  Dickdarm.  Wochen- 
itt  der  Zeitsclir.  der  Aerzte  zu  Wien.  18G6.  No.  23.  8.  2^1^—StiUe,  Cancer  of 
Kndiftg  colon.  Americ.  Journal  of  Med.  Science,  1866, —  Cadge,  TK,  Case  of 
esdoal  obatraction,  with   remarks.      British  Med.   1868.   Decbr.— Frrt/ifJ?', 
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Krabsige   Strictur    dea  3  romftn.    (aus    Traube'M  KlinUc).    Berliac 
Wochensctirift  1868.  S.  633.— SijcA«,  Entmcklung  der  Carcinomcl 
Breslau,  IS69. —  Weniick,  TGdtlicho  Ru^Jtur  dea  Daodenutna.  Virchow^ij 
Bd.  50.  S,  318,  1870* — Waldeyer^s  various  articles  on  cancer    Comp 
af  the  stomach,  particularly  the  article  in  Vircliow^a  Archir.  55.  S.  llli 


Pathological  Anatomy. 

As  a  general  description  has  already  been  given  of  the  f 
tnre  of  cancer  in  the  article  on  Cancer  of  the  Stomachy  1 1 
merely  remark  here  that  in  the  intestines  the  epithelial  nati 
the  neoplasm  is  strikingly  marked,  Tlie  epithelial  cells  of  1 
Lieberkiihnian  follicles  are  found  to  be  enlarged  and  elong 
at  their  blind  extremities,  ''  the  muscularis  mucosae  is  pleaded i 
many  places,  the  epithelial  plugs  project  into  the  submucoa  I 
the  points  of  nipturej  and,  finally,  in  various  places  one  ( 
distinctly  trace  how  a  group  of  epithelial  cells,  still  conne 
above  with  a  gland,  dips  downwards  directly  into  a 
shaped  lymphatic  vessel  "  (Waldeyer).  The  same  writer  thoi^ 
that  he  found  a  very  marked  proliferation  of  the  gland  ^ 
in  the  neighborhood  of  the  solitary  follicles  of  the 
the  locality,  therefore,  where  normaUy,  the  Lieberkiihnian  1 
cles,  probably  on  account  of  the  peculiar  relations  of  the  \ 
rounding  parts,  appear  to  attain  their-  greatest  length,  witl 
being  actually  proliferated. 

The  same  special  cliaracters  which  are  presented  by  the 
ceroos  disease  in  the  stomach  are  found,  also,  in  the  intcfiti 
except  that  here,  as  might  be  expected  from  the  locality, 
affection  usually  spreads  in  an  aiiimlar  form,  and  the  lameELJ 
the  intestine  becomes  narrowed  symmetrically,  partly  from  i 
extension  of  the  tumor  inwards,  partly  from  the  cicatricial  < 
traction  which  takes  place  in  the  matrix  after  the 
m^tamorplK^sis  of  the  cancerous  masses  has  once  beg 
process  of  disintegration  may,  however,  after  a  whUe, 
intestine  more  permeable  at  the  constricted  point;  o 
struction  to  the  passage  of  faeces  may  be  relieved  i 
way,  viz.,  tlie  cancerous  disease  extends  to  an  adjacent  ] 
intestine,  iirm  adhesion  takes  place,  subsequently  a  d 
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tion  of  the  cancerous  masses,  and  finally  an  abnonnal  commu- 
nication  is  formed  between  the  two  portions  of  the  intestine  at 
the  point  of  adhesion.  The  intestine  above  the  constriction  is 
dilated  by  an  accumulation  of  faeces,  while  the  portion  below 
this  i)oint  is  contracted  and  empty. 

In  intestinal  cancer,  moreover,  just  as  in  cancer  of  the  stom- 
ach, we  find  various  secondary  affections,  such  as  inflammation 
of  the  mucous  membrane  in  the  vicinity  of  the  neoplasm,  thick- 
ening of  the  muscularis  with  separation  of  its  bundles  of  fibres, 
prolapse  of  the  affected  part,  on  account  of  its  increased  weight, 
into  the  deeper  abdominal  regions,  firm  adhesion  to  the  neigh- 
boring parts,  ruptures  into  the  peritoneum,  extension  of  the 
neoplasm  to  the  adjacent  abdominal  organs,  fistulse,  hemorr- 
hages, etc. 

The  varieties  of  cancer  found  in  the  intestines  are  the  same 
as  in  the  stomach  :  scirrTius  and  medullary  carcinoma^  accord- 
ing as  the  matrix  or  the  cancer  cells  present  the  more  advanced 
development.  Colloid  cancer  is  also  of  not  infrequent  occur- 
rence. The  location  of  the  disease  may  be  anywhere  from  the 
duodenum  to  the  sphincter  ani,  but  far  more  frequently  the 
large  intestine  is  affected,  particularly  at  its  flexures,  in  the 
sigmoid  flexure  (at  both  ends)  and  in  the  rectum. 

According  to  the  compilation  of  E5hler,  out  of  thirty- four  cases  the  cancer  was 
ffltuated  twenty-two  times—that  is,  in  two-thirds  of  the  cases — in  the  large  intes- 
tine (the  rectum  excluded),  in  twelve  in  the  smaU  intestine  (nine  times  in  the 
duodenum). 

Etiology. 

The  special  frequency  of  cancer  at  the  flexures — that  is,  at 
the  narrower  parts  of  the  intestine — led  Baillie  to  express  the 
opinion  that  the  main  cause  of  the  disease,  and  of  its  predilec- 
tion for  certain  localities  in  the  intestines,  probably  lies  in  the 
more  marked  development  of  the  glands  in  the  lower  part  of  the 
large  intestine,  and  in  the  greater  susceptibility  to  injury  by  the 
passage  of  hard  bodies  at  the  point  where  the  colon  becomes 
-contracted — that  is,  at  the  sigmoid  flexure  ;  these  hard  bodies, 
he  concludes,  "by  their  irritation  may  excite  the  disease  of  scir- 
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rhus  in  a  part  which  was  predisposed  to  it.  What  we  have  now 
said,  however,  is  merely  conjecture."  Our  knowledge  of  the 
etiology  of  intestinal  cancer  has  not  advanced  a  whit  since  the 
time  of  Baillie,  except  that  the  numerous  cases  reported  since 
then,  in  which  carcinoma  of  the  intestines  has  apparently  be^ 
produced  by  mechanical  irritation,  have  rendered  Baillie'sview 
still  more  probable  ;  but  we  are  still  obliged  to  subscribe  to  the 
modest  conclusion  of  his  remarks.  A  recent  case  of  Waldeyefs, 
in  which,  a  year  after  an  operation  for  ovarian  dropsy,  cancer 
developed  in  the  portions  of  intestine  which  had  become  adherent 
to  the  pedicle  (1.  c,  p.  14),  shows  very  clearly  the  connection 
between  mechanical  inflammatory  irritation  and  the  development 
of  intestinal  cancer. 

As  in  the  stomach,  so  also  in  the  intestines,  cancer  generally 
occurs  as  a  primary  disease,  and  is  only  to  be  regarded  as  *«J- 
ondary^  either  in  those  rare  cases  in  which  metastatic  nodules 
are  found  in  the  intestinal  wall  in  connection  with  a  general  dis- 
semination of  cancerous  elements,  or,  when,  as  is  more  frequent, 
a  cancer  of  the  stomach,  uterus,  ovary,  etc.,  extends  per  cm- 
tiguitatem  to  the  adjacent  bowel. 

Primary  cancer  of  the  intestines  generally  remains  as  an 
isolated  tumor  ;  occasionally,  however,  the  disease  extends  from 
this  locality  to  various  other  organs,  as  was  shown  very  instruc- 
tively by  a  case  of  Bamberger's  (1.  c.  Observation  1),  in  which  a 
cancer  of  the  csecum  gave  rise,  by  means  of  embolism,  to  mas- 
sive infiltrations  in  the  serosa  and  liver. 

Before  the  age  of  forty  the  disease  has  very  rarely  been  met 
with  ;  still  it  has  been  observed  even  among  children,  Clare  report- 
ing a  case  of  medullary  cancer  of  the  descending  colon  in  a  boy 
three  years  old.  According  to  Tanchou's  compilation,  compris- 
ing more  than  nine  thousand  fatal  cases  of  carcinoma,  the  rela- 
tive frequency  of  intestinal  cancer,  as  compared  with  that  of 
other  cancers  in  the  body,  is  about  one  to  twenty-five. 

Symptomatology. 

The  first  symptoms  of  intestinal  cancer  are  of  an  indefinite 
character— fixed,  dull  pain  at  one  point,  distention  of  the  abdo- 
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men,  and  irregular  action  of  the  bowels.  Later  in  the  course  of 
the  disease  other  symptoms  occur,  some  of  which  are  peculiar  to 
cancer  in  general,  while  others  are  connected  with  the  special 
locality  occupied  by  the  carcinoma.  Under  the  lirst  head  is  to 
be  noticed  particularly  the  cachexia^  which  is  very  marked  when 
the  disease  runs  a  slow  course,  and  occasions  the  well-known 
pallid  appearance  of  the  patient.  Still  the  emaciation  is  not 
always  pronounced,  and  is  very  apt  to  be  absent  when  the  case 
runs  a  rapid  course  with  multiple  cancerous  deposits.  Several 
very  striking  instances  of  this  kind  are  reported  by  Bamberger. 

One  of  these  cases  is  so  interesting  and  so  typical  of  this  form  of  the  disease, 
that  I  ^ve  an  abstract  of  it:  A  well-nourished  woman,  fifty -seven  years  of  age, 
but  looking  fifteen  years  younger,  was  taken  sick  one  month  before  her  death  with 
•norexia,  vomiting,  and  pains  in  llic  epigastrium,  followed,  a  fortnight  afterwards, 
by  a  moderate  degree  of  prostration.  On  examination  nothing  abnormal  was  detect- 
ed anywhere,  except  in  the  right  side  of  the  abdomen,  where,  on  deep  pressure,  a 
non-painful  tumor,  hardly  as  large  as  a  pigeon's  (t^^^,  could  be  felt,  wliich  increased 
within  four  days  to  the  size  of  a  fist.  The  liver  and  spleen  were  of  normal  size. 
Four  days  later,  after  the  bowels  had  been  moved  by  a  cathartic,  the  liver  appeared 
enormously  swollen,  and  was  uneven,  hard,  and  painless  to  the  touch.  The  feeble- 
ness and  meteorism  increjised,  and  death  ensued  two  days  afterwards.  Autopsy : 
Medullary  cancer  of  the  caecum  and  cancerous  adhesions  of  several  convolutions  to 
each  other;  multiple  cancer  of  the  peritoneum,  and  especially,  also,  of  the  mesen- 
tery, and  complete  infiltration  of  the  considerably  enlarged  liver,  with  numerous 
carcinomatous  nodules,  wiiich,  as  the  thrombi  in  the  portal  vessels  proved,  had  been 
of  embolic  origin. 

Abdominal  pain  is  also  a  very  uncertain  symptom  of  cancer, 
as  is  shown  by  the  case  above  quoted.  In  intestinal  cancer, 
particularly,  the  presence  of  pain  is  the  less  signiiicant,  from  the 
fact  that  here  the  symi)tom  is  accompanied  by  colicky  pains, 
and  cannot,  therefore,  be  so  directly  traced  to  the  local  disease. 

The  most  important  member  of  the  complex  of  symptoms, 
and  the  one  which  really  first  gives  a  definite  direction  to  the 
diagnosis,  is  the  appearance  of  a  palpable  tumor.  This  is  hard, 
somewhat  uneven,  dully-tympanitic  on  percussion,  and  pulsative, 
when  situated  over  the  large  abdominal  vessels.  In  consequence 
of  the  massive  accumulation  of  faeces  above  the  tumor,  the  latter 
appears  during  life  much  larger  than  corresponds  to  the  actual 
size  of  the  carcinoma  ;  hence  the  existence  and  dimensions  of  the 
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carcinomatous  tumor  can  be  positively  ascertained  only  by  tbe 
thorough  use  of  cathartics  and  irrigations.     Of  special  diagnostic 
importance  is  the  determination  of  the  position  of  the  tumor. 
Sometimes  the  spot  occupied  by  the  tumor  corresponds  to  the 
normal  situation  of  the  affected  portion  of  intestine.     This  is  the 
case  when  the  carcinoma  develops  in  the  caecum,  ascending  colon, 
etc. — in  short,  in  those  portions  of  the  intestine  which  are  in- 
capable of  extensive  movements  on  account  of  their  close  attach- 
ments to  neighboring  parts.    In  cancer  of  the  small  intestine  and 
transverse  colon,  on  the  other  hand,  the  mobility  is  almost  un* 
limited  so  long  as  no  adhesions  have  taken  place  to  the  fixed 
organs  of  the  abdomen.     Such  mobile  tumors  sink  of  their  owu 
weight  into  the  deeper  abdominal  regions,  are  displaceable,  and 
change  their  position  according  to  the  movements  of  the  in* 
testine — in  fact,  a  frequent  change  in  the  position  of  the  tumof^ 
and  in  the  distinctness  with  toJiich  it  can  befelt^  in  consequence 
of  the  shifting  of  the  intestinal  convolutions  over  each  other,  a 
temporary  accumulation  of  faeces,  etc. — is  to  a  certain  degree, 
characteristic  of  intestinal  cancer. 

As  a  mechanical  result  of  the  usually  annular  development  of 
cancer  in  the  intestine,  the  faeces  accumulate  for  some  distance 
above  the  constricted  part,  irritate  the  mucous  membrane,  and 
may  thus  excite  attacks  of  diarrhoea  alternating  with  consti- 
pation. More  and  more  the  symptoms  of  intestinal  stenosis  now 
advance  into  the  foreground— distention  of  the  abdomen,  colicky 
pains,  vomiting,  violent  peristaltic,  or,  at  last,  anti-peristaltic 
movements  of  the  intestine  with  stercoraceous  vomiting,  the  pas- 
sage of  small,  thin  flattened  lumps  like  the  faeces  of  sheep^ 
moulded  by  the  stenosed  lumen  of  the  intestine,  and  finally 
peritonitis. 

The  character  of  the  stools  is  also  of  great  diagnostic  impor- 
tance, and  is  in  some  cases  directly  pathognomonic.  Besides  the 
above-mentioned  alterations  in  the  form  of  the  discharged 
laeces— alterations,  however,  which  are  not  diagnostic  of  intes- 
tinal stenosis  if  f^ces  of  normal  shape  are  discharged  at  inter 
vals— the  stools  are  also  found  to  contain  blood,  a  gangrenous 
stinking  fluid,  and  pus.  The  lower  down  in  the  large  intestine 
the  cancer  is  situated,  the  more  unmistakable  and  the  less  altered 
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are  these  abnormal  ingredients  of  the  dejections.  In  rare  cases, 
detached  pieces  of  cancer  may  also  be  met  with ;  Wunderlich 
found  in  the  stool  of  one  of  his  patients  "a  cancerous  mass  as 
large  as  a  walnut,  the  passage  of  which  had  been  accompanied 
by  severe  hemorrhage  and  pains  like  those  of  labor." 

As  the  disease  progresses  and  disintegration  of  the  neoplasm 
takes  place,  the  above  symptoms  become  aggravated,  and  finally 
rapture  of  the  intestine  takes  place  into  the  peritoneal  cavity  or 
an  adjacent  portion  of  the  intestine,  or  a  fsecal  fistula  is  formed 
by  a  rupture  into  the  bladder,  vagina,  or,  in  rare  cases,  through 
the  external  integuments.  The  establishment  of  such  a  fistula 
naturally  gives  relief  for  a  time,  by  affording  a  new  outlet  for  the 
teces ;  but  this  temporary  improvement  is  the  more  disappointing 
on  account  of  the  unfortunate  results  which  ensue.  Aside  from 
the  danger  of  a  general  peritonitis,  which  almost  always  proves 
fatal  within  a  few  days,  and  aside  from  the  discomforts  of  an 
external  faecal  fistula,  a  rupture  into  the  bladder  or  vagina  is  fol- 
lowed by  the  formation  of  a  disgusting  cloaca,  which  is  a  source 
of  extreme  annoyance  to  the  patient.  The  faeces  now  pass  oflf 
through  the  urethra  or  vagina,  along  with  the  urine  or  secretions 
of  the  sexual  organs  and  the  bloody  and  gangrenous  discharges 
from  the  cancerous  surface.  Flatus  also  escapes  through  the 
urethra  ;  in  Formey's  noted  case,  for  example,  this  symptom  was 
the  first  indication  that  the  cancer  of  the  rectum  had  perforated 
into  the  bladder. 

The  final  result  is  death,  from  the  gradual  effects  of  general 
exhaustion,  unless  its  occurrence  is  hastened  by  a  rupture 
of  the  intestine,  by  the  supervention  of  pyaimia,  by  venous 
thrombosis,  and  embolism,  or  by  some  similar  rapidly  fatal 
catastrophe.  In  certain  cases  the  symptoms  of  the  intestinal 
cancer  are  overshadowed  by  those  belonging  to  the  secondary 
development  of  the  disease,  particularly  the  symptoms  of  cancer 
of  the  liver,  with  considerable  enlargement  of  the  organ,  and  by 
those  of  peritoneal  cancer  with  ascites. 

Certain  modifications  of  the  above  picture  of  the  disease  are 
sometimes  occasioned  by  the  locality  of  the  tumor.  Since  quite 
an  important  part  of  the  symptoms  depends  entirely  upon  the 
mechanical  effects  produced  by  the  stenosing  neoplasm,  in  the 
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parts  situated  above,  it  is  obvious  that,  in  this  respect,  cancer  of 
the  duodenum  must  differ  essentially  from  cancer  in  other  por- 
tions of  the  intestines,  because,  in  duodenal  cancer,  these  secon- 
dary effects  are  exerted  upon  the  stomach.  Accordingly,  during 
the  course  of  this  form  of  the  disease,  we  find  vomiting  with  or 
without  blood,  cardialgia,  gastric  derangements  in  general,  finally 
dilatation  of  the  stomach,  absolute  absence  of  stools  with  retrac- 
tion of  the  abdomen — in  short,  the  complete  picture  of  pyloric 
stenosis,  so  that  a  differential  diagnosis  between  the  two  diseases 
is  impossible.  If  a  tumor  can  be  felt,  it  will  be  found  on  the 
right  side  between  the  umbilicus  and  the  border  of  the  right  ribs, 
tuberculated,  resistant,  and  generally  entirely  immovable.  At 
all  events,  if  movable  to  any  considerable  degree,  it  must  be 
situated  in  the  superior,  horizontal  portion  of  the  duodenum, 
because  this  is  the  only  portion  normally  capable  of  much  loco- 
motion. 

On  the  other  hand,  carcinoma  at  the  outlet  of  the  intestines, 
in  the  lowermost  part  of  the  rectum^  will  give  rise  to  symptoms 
of  a  different  character,  partly  because  this  portion  of  the  intes- 
tines has  a  special  function — the  discharge  of  the  faeces— and 
therefore  suffers  in  a  special  manner,  and  partly  because  the 
cancerous  lesions  can  be  directly  felt  or  even  seen. 

The  patient  experiences  burning  pains  in  the  rectum  during 
defecation,  or  on  long  standing  or  sitting,  and  these  pains 
radiate  into  the  surrounding  parts,  the  sacrum,  the  genitalia, 
along  the  course  of  the  ischiatic  nerve,  etc.  Sometimes  actual 
tenesmus  is  present,  a  feeling  as  if  there  were  something  still  left 
in  the  rectum  after  the  bowels  have  moved.  The  evacuations  are 
in  most  cases  difficult  and  painful,  and  for  this  reason  the 
patient  postpones  the  defecation  as  long  as  possible,  as  a  natur^ 
result  of  which  the  faeces  accumulate  in  still  larger  quantities 
above  the  constriction,  excite  irritation  and  catarrhal  inflamma- 
tion of  the  rectal  mucous  membrane,  and  occasionally  the  forma- 
tion of  ulcers.  Moreover,  the  retained  faeces,  as  well  as  the  neo- 
plasm itself,  interfere  with  the  return  of  the  venous  blood,  and 
thus  varicose  swellings  of  the  rectal  veins,  or  hemorrhoids^  are 
produced,  which,  on  their  part,  add  a  new  obstruction  to  the 
evacuation  of  the  bowels  and  increase  the  already  terrible  suf- 
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ferings  of  the  patient.  When  a  catarrh  of  tlie  rectal  mucous 
membrane  has  developed  under  these  conditions,  the  constipa- 
tion is  interrupted  by  attacks  of  temporary  diarrhoea,  and, 
finally,  if  atony  of  the  intestinal  muscles,  and  particularly  if 
paralysis  of  the  sphincter  ani,  supervene,  a  continuous  flow  of 
thin  brown  sanious  fluid  streams  from  the  anus,  and  excoriates 
the  surrounding  parts.  Besides  these  derangements  affecting  the 
rectum  itself,  others  also  occur  on  the  part  of  the  adjacent  organs^ 
particularly  the  bladder,  in  the  form  of  strangury,  retention  of 
urine,  and  enuresis.  Compression  of  the  orifices  of  the  ureters, 
resulting  in  hydronephrosis,  may  also  be  produced  by  the  exten- 
sion of  the  neoplasm  to  the  posterior  wall  of  the  bladder,  and  in 
the  later  stages  the  recto-vesical  wall  may  break  down,  and  an 
abnormal  communication  be  thus  established  between  the  two 
viscera,  with  the  results  already  described.  In  the  same  way 
recto-vaginal  fistulae  may  arise,  as  well  as  rectal  fistula3  with 
destruction  of  the  anus. 

The  examination  by  the  rectum,  which  should  never  be 
neglected  in  cases  of  intestinal  and  particularly  of  rectal  cancer, 
discloses  rough,  hard  nodes,  over  which  the  mucous  membrane 
is  still  movable  ;  later  in  the  disease,  the  finger  encounters  a 
close  ring  of  nodes,  through  which  it  is  impossible  to  pass,  or  an 
ulceiuted  surface  which  soils  the  finger  with  blood,  ichor,  etc. 
Certainty,  however,  in  regard  to  the  cancerous  nature  of  the 
ulcer  requires  the  use  of  a  rectal  speculum  or  endoscope  ;  but 
unfortunately  their  introduction  causes  extreme  pain.  In  addi- 
tion to  the  presence  of  carcinomatous  nodes,  the  manual  examina- 
tion sometimes  reveals  complete  immobility  of  the  rectum  and  in- 
duration of  the  surrounding  tissue.  Additional  information  may 
be  gained  by  examining  per  vaginam,  and,  w^lien  the  cancer  is  situ- 
ated high  up  in  the  rectum,  by  the  introduction  of  a  rectal  bougie. 

In  rectal  cancer,  also,  death  may  result,  simply  from  the  con- 
stipation and  the  finally  ensuing  ileus.  In  some  cases,  the  con- 
stipation may  be  enormously  prolonged ;  thus  Fallot  reports  a 
case  of  rectal  cancer  which  terminated  with  a  constipation  of 
sixty -one  days'  duration.  The  fatal  result  may  be  induced  or  at 
least  accelerated  also  by  the  various  complications  mentioned 
above. 
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Diag7u>sis. 

The  diagnosis  of  intestinal  cancer^  if  we  except  the  instancee 
in  which  a  rectal  carcinoma  can  be  detected  by  an  examination 
per  anum,  almost  always  presents  difficulties.  In  this  remark  I 
exclude  entirely  the  cases  in  which  there  are  no  objective  symp- 
toms, and  the  patient  merely  suffers  from  dull  abdominal  pains, 
witli  tympanites,  an  irregular  action  of  the  bowels  and  symp- 
toms of  cachexia ;  under  such  circumstances  a  diagnosis  is 
altogether  out  of  the  question.  But  even  when  a  tumor  can  be 
distinctly  felt,  the  greatest  caution  is  necessary  in  making  a  diag- 
nosis, because  it  is  only  too  easy  to  mistake  an  intestinal  cancer 
for  other  abdominal  tumors.  Not  to  mention  the  corset-liver  and 
tumors  of  the  spleen,  which,  when  carefully  examined,  are  not 
likely  to  be  readily  confounded  with  intestinal  cancer,  mistake 
ma}^  arise  from  a  renal  cancer,  a  tumor  of  the  mesenteric  glands^ 
an  encysted  peritoneal  exudation,  or  a  chronic  inflammatory 
infiltration  of  circumscribed  portions  of  the  intestine  after  tjrpb- 
litis  and  perityphlitis.  In  the  case  of  the  first  two  of  these 
tumors,  it  must  be  borne  in  mind  that  they  develop  behind  the 
intestines,  and  are  not  directly  in  contact  with  the  abdominal 
wall  until  they  have  attained  considerable  size,  while  the  other 
abdominal  tumors  mentioned  can  usually  be  distinguished  from 
intestinal  cancer  by  the  history  of  the  case  and  by  the  considerable 
dimensions  of  tlie  infiltration  and  exudation  (extending  even  into 
the  parts  surrounding  the  infiltrated  intestine).  I  would  par- 
ticularly call  attention  once  more  to  the  variableness  in  the  posi- 
tion and  palpability  of  the  tumor  as  characteristic  of  intestinal 
cancer,  such  changes  being  less  noticeable  in  all  the  other  tumon 
mentioned.  But  probably  the  most  frequent  question  to  be 
decided,  is  whether  a  solid  tumor  felt  in  the  course  of  the  int^ 
tines  is  an  intestinal  cancer  or  a  purely  faecal  tumor,  or  whether 
a  f a3cal  accumulation  has  gmdually  taken  place  above  the  site  of 
an  intestinal  carcinoma.  The  doubt  in  such  cases  can  generally 
be  cleared  up  by  the  persistent  use  of  irrigations  and  cathartics. 
The  appearance  of  unmistakable  symptoms  of  intestinal  stenoas 
in  connection  with  the  above-mentioned  characteristic  changes  in 
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the  stools  will  add  materially  to  the  evidence  from  physical  ex- 
amination, and  the  diagnosis  becomes  absolutely  certain  if  can- 
'cerous  elements  can  be  detected  in  the  dejections,  while  a  con- 
sidei-able  degree  of  certainty  is  attained  if  the  presence  of  a  tumor 
is  associated  with  the  discharge  of  flattened  faeces,  blood,  etc., 
although,  even  under  these  circumstances,  errors  in  diagnosis  are 
still  possible. 

Thus,  Wunderlich  (1.  c,  227)  gives  an  account  of  a  case  in  which  the  apparent 
symptoms  of  intestinal  cancer— nodular  tumor,  severe  lancinating  pains,  and  pas- 
sage of  flattened  faeces — were  aU  ultimately  found  to  have  been  produced  by  an 
aneurism  of  the  iliac  artery. 

When  we  have  become  satisfied,  from  the  history  of  the  case, 
the  advanced  age  of  the  patient,  the  enlargement  of  tlie  periph- 
eral glands,  the  cachexia,  the  character  of  the  stools,  the  in- 
testinal stenosis,  and  from  other  results  of  examination,  that  the 
case  is  one  of  cancer  of  the  intestines,  the  next  question  to  be 
decided  is,  lohich  portion  of  the  intestinal  canal  is  occupied  by 
tJie  neoplasm. 

Cancer  of  the  duodenum  cannot  be  absolutely  distinguished 
from  pyloric  carcinoma.  The  former,  however,  may  be  susj^ected 
if  the  disease  be  accompanied  by  obstinate  jaundice^  this  symp- 
tom occurring  in  pyloric  cancer  merely  as  an  accidental  compli- 
cation, while  in  carcinoma  of  the  duodenum  it  is  genei-ally  a 
necessary  result  of  the  locality  affected.  ^loreover,  if  a  dis- 
charge of  blood  take  place  only  in  a  downwaid  direction,  such 
an  occuiTence  will  point,  in  a  doubtful  case,  to  a  duodenal 
rather  than  a  pyloric  cancer,  because  in  the  latter  the  blood  is 
usually  discharged  by  vomiting.  Furthermore,  the  duodenal 
cancer  is  liable,  on  account  of  its  position,  to  be  confounded 
with  an  enlarged  gall-bladder,  or  watli  the  head  of  a  healthy 
pancreas  which  has  become  accessible  to  paljuition  (see  above, 
Cancer  of  the  Stomach). 

Cancerous  disease  in  the  small  intestine,  if  the  affected  por- 
tion of  intestine  be  not  fixed  by  adhesions,  is  characterized  by 
the  great  active  and  passive  mobility  of  the  tumor.  When  the 
latter  attains  considerable  dimensions,  it  di-ags  down  with  it  the 
affected  convolutions  into  the  lower  regions  of  the  abdomen. 
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The  same  is  true  of  cancer  located  in  the  movable  transverse 
colon.  After  the  prolapse  of  the  neoplasm  has  taken  place,  the 
case  is  most  apt  to  be  mistaken  for  one  of  pyloric  cancer,  and 
the  diagnosis  must  then  turn  upon  the  presence  or  absence  of  a 
gastrectasia. 

Cancer  of  the  ascending  colon  or  ccBcum  may  also  be  con- 
founded with  a  prolapsed  pyloric  cancer,  when  the  former,  as 
sometimes  happens,  is  displaced  far  over  towards  the  median 
line.  Thus,  I  recently  dissected  a  cancer  of  the  caecum  which 
during  life  had  been  constantly  felt,  for  a  long  time,  in  the  right 
parasternal  line,  two  inches  below  the  border  of  the  ribs,  as  a 
nodular,  tender  tumor,  about  four  ctm.  in  diameter.  The  dis- 
tinction between  the  carcinomata  of  the  transverse  colon  and  the 
carcinomata  of  tlie  ascending  colon,  descending  colon,  and  sig- 
moid flexure,  consists  in  the  slight  or  complete  immobility  of  the 
latter  tumors,  the  most  movable  of  them  being  the  carcinoma  of 
the  sigmoid  flexure,  since  this  jDortion  of  the  bowel  has  a  long 
mesentery,  and  is  therefore  capable  of  undergoing  displacements. 

When  the  stenosis  is  situated  exactly  at  the  ileo-csecal  valve,  trial  may  be  made 
of  a  diagnostic  expedient  devised  by  Bourdon,  and  resorted  to  by  him  in  one  case. 
The  fiecal  tumor,  which  arises  from  the  accumulation  of  faeces  above  the  thickened 
valve  in  consequence  of  the  inability  of  the  small  intestine  to  overcome  the  ol>- 
struction,  can  be  made  to  disappear  by  pressing  upon  the  abdomen  and  thus  fordng 
the  fiecal  masses  through  the  stenosis. 

Cancer  of  the  rectum  is  most  conveniently  situated  for  pur- 
poses of  diagnosis,  because  it  is  usually  within  reach  of  the 
flnger.  But  whether  the  neoplasm,  projecting  into  the  cavity  of 
the  rectum,  be  of  a  benignant  or  of  a  malignant  character,  it  18 
difficult  to  determine  from  a  simple  examination,  unless  the  case  be 
one  of  i^edunculated  polypus  or  of  well-marked  cancerous  ulce- 
ration. Tlie  decision  must  be  made  from  the  history  of  the  case, 
the  further  course  of  the  disease,  and  from  a  microscopical 
examination  of  an  excised  portion  of  the  neoplasm.  The  dif- 
ferential diagnosis  lies  very  generally  between  cancer  and  hem- 
orrhoidal tumors.  The  latter  have  a  smooth  surface,  a  firm  but 
elastic  consistence,  and  are  not  tender  when  pressed  with  the  tip 
of  the  linger — characteristics  which  sufficiently  distinguish  them 
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from  rectal  cancer,  in  which,  moreover,  besides  the  blood  in  the 
stools,  there  is  usually  an  ichorous  discharge  flowing  from  the 
anas. 

One  method  of  ascertaining  approximately  tlie  height  at  which  an  intestinal 
eaticer  is  situated  consists  in  throwing  injections  into  the  intestine,  after  removinij 
tiie  faeces  from  the  parts  below  the  cancerous  stenosis.  The  less  the  amount  of 
fluid  that  can  be  injected,  and  the  more  rapidly  the  water  is  discharged,  the  lower 
the  site  of  the  obstruction.  Still  more  definite  conclusions  can  be  reached  if,  after 
"the  injection  has  been  given,  the  abdomen  be  percussed,  to  determine  the  height  to 
'which  the  water  can  be  forced  into  the  intestine.  On  its  escape,  the  water  should 
Ije  carefully  examined  for  blood  and  cancerous  particles.  Of  course,  this  diagnostic 
expedient  has  usuaUy  only  a  subordinate  value. 


Prognosis. 

The  prognosis  in  intestinal  cancer,  as  in  other  cancers  in 
-which  extirpation  is  impossible,  is  absolutely  bad.     To  be  sure, 
it  cannot  be  denied  that  the  carcinoma  occasionally  manifests  a 
certain  tendency  to  cure.    A  case  of  this  kind  has  been  described 
by  Rokitansky,  in  which  an  annular  medullary  cancer  of  the 
sigmoid  flexure,   not  quite  four  inclies  in  length,   had  become 
cicatrized  for  the  space  of  three  inclies  and  a  half,  and  was  com- 
posed, to  this  extent,  of  a  stratum  of  connective  tissue  free  from 
cancer  corpuscles.      Still,   such  cases  are  extraordinarily  i*are, 
and  show,  at  most,  that  the  partial  healing  which  had  occurred 
Wight  in  the  course  of  time  have  terminated  in  a  complete  cure. 
The  best  prognosis  is  afforded  by  the  rectal  cancers  when  they 
^an  be  completely  extirpated,   and  the  worst  by  those  cancers 
^hich  do    not    remain    confined  to  the  intestine,    but  extend 
i^pidly,  and  run  an  acute  course,  as  in  Bamberger's  case  cited 
above.      This  form  of  cancerous  disease,    which  presents    the 
futures  of  an  infective  process,  may  prove  fatal  within  a  few 
Weeks,  while  other  intestinal  cancers  may  apparently  continue 
for  years  without  inducing  a  fatal  result. 

Thus,  a  ease  of  caecal  cancer  was  observed  at  the  Erlangen  Polyclinic,  which,  as 
Was  fihown  by  the  case-book,  had  been  diagnosticated  tln*ee  years  before  as  a 
carcinoma  ventriculi  et  coli  (?).  The  patient  himself  had  for  two  years  and  a  half 
felt  a  tumor  in  the  abdomen,  which  had  at  times  been  very  painf  uL 
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Treatment. 

Internal  cancer,  being  an  incurable  disease  produced  by  un- 
known causes,  can  receive  only  a  sympioinatic  treatment.  The 
main  indications  are  the  regulation  of  the  bowels  by  means  of 
enemata  and  mild  cathartics,  in  order  to  obviate  the  serious 
results  of  constipation,  the  selection  of  food  which  is  emly 
digestible  and  produces  as  little  forces  as  possible^  and  the  iwe, 
when  necessary^  of  narcotics^  to  relieve  the  distressing  pains. 
In  cancers  of  the  rectum,  when  an  operation  is  impracticable,  the 
parts  should  be  repeatedly  washed  out  with  water  or  some  dis- 
infecting iiuid,  and  now  and  then  a  large  bougie  may  be  intro- 
duced through  the  stricture,  not  so  much  for  the  purpose  of 
dilatation,  which  is  always  dangerous  from  the  risk  of  producing 
perforation,  as  to  provide  an  outlet  for  the  gases  and  faecal 
masses  which  have  accumulated  above  the  site  of  the  cancer. 
In  order  to  facilitate  the  escape  of  the  faeces,  the  attempt  may 
also  be  made  to  soften  them  by  means  of  water  injections 
through  a  tube  introduced  high  up.  If  this  measure  do  not 
succeed,  and  if  the  lumen  of  the  intestine  be  practically  occluded 
by  the  neoplasm,  it  would  be  proper  to  employ  artificial  dilata- 
tion to  prevent  the  rupture  of  the  retained  faeces  into  the  sur- 
rounding parts. 

Dieffenbach  reports  a  case  in  which  it  was  necessary  to  make  deep  incisions  into 
both  buttocks  to  allow  the  escape  of  an  immense  quantity  of  fjeces  which  ba^ 
accumulated  there  as  a  result  of  perforation  of  the  intestine  and  had  given  riseUl 
dangerous  symptoms. 

Hemorrhages  are  to  be  checked  by  the  usual  remedies,  stran- 
gulated hemorrhoids  sliould  be  replaced,  etc.  If  the  measures 
above  indicated  fail  to  relieve  distressing  results  of  the  constipa- 
tion and  dangerous  symptoms  arise  from  this  cause,  the  estab- 
lishment of  an  artificial  anus  above  the  constricted  point  is 
indicated  (Callisen  and  Amussat).  Recently,  Curling  has  recom- 
mended colotomy,  even  as  a  palliative  measure,  in  cases  of  rectal 
cancer  unattended  by  constipation,  on  account  of  the  relief  from 
pain  and  the  restoration  of  strength  which  are  said  to  follow  the 
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r^ard,  finally,  to  the  indications  and  the  methods  for  the 
ite  extirpation  ol  rectal  cancer,  I  must  reler  the  reader  to 
i.nuals  of  fcsurgery. 


Intestinal  Hemorrhage. 

be  literature  of  gastric  hemorrhage. —  Special  artick'S  on  intestinal  hemor- 
ge;  Jo»,  Frank,  Prax.  inetlic.  pracc.  Pars  IIL  Vol.  11.  Sect.  I.  p.  GSI8,  with  a  full 
oimt  of  the  older  literature.— J^^fr*,  Die  Darmguschwrirc.  1H3L  S,  lOS.— 
M^  tJclj^r  die  Quelle  des  beiiii  Morbus  niger.  etc.  Pnict*  Tijdsehr.  lyiib. 
midfg  Jahrb,  Bd.  XXII-  a  172.— Oravejt,  CHaical  lectures.  imS.—Jit<-k»ch, 
ctisclie  Mittheilungen,  etc.  Prager  Vierfceljahr.Hchrift.  IL  1.  IM^.—Fht^^er, 
tungenbeimTyph.  ex:ttitbtm.  etc,  Prsger  Viei-teljahrschrift.  1849.  VI,  Jnhrg. 
^  ^.^^Knu^alinff,  Ilcoeolotjphiifi  mjt  tutltl.  Daniiblutuu*^'.  etc.  Allg.  Beiiierkg. 
itache  Klinik.  IS-'iO.  No.  14.  S.  148.— X.  Tranhe,  Il-iinorrhnglc  beiiii  Typhus. 
iTitf^annalen.  1851).  Gesamuielte  Bcitmge^  etc.  II.  S.  2(5. — i^hr/iir^/^/i.  Nuti/..  etc. 
ttsche  Kliuik.  ISfil.  S.  249.—  Mrehom,  Oeaaramelte  Alihandlungcn,  etc,  8. 
►  438.  ^M^—Alhers,  Bi?richt  uber  84  LeichcuriffruTngen,  etc^  etc.  Deutsche 
aik.  1851,  No,  A.—CatiMiaU,  SpcciL-lle  Patbt>b.|,fic  u.  Therapie.  18.10.  Bri  III. 
02. — BeeJtmann,  Embolic  der  A.  mes.  sup.  Virchow's  Archiv.  XI 11  S.  501, 
B,- — Finger f  Ueber  spontane  (Darm-)  BUitungen.  Oef^temichische  ^vitaehrift 
ract  Heilk.  V.  Ref.  Schmidt's  Jahrb.  Bd.  107,  S.  SOL  18,m— (?*?;.<  Kliuik 
GreiisenkmnkbeiteD.  1800,  IL  S,  145.  —  Cohn,  Klioik  der  emboli*^*  hen  Gt-fass- 
ikhdten.  1860.  8.  540.  ff,  —  Frerk'hit,  Kliuik  dt-r  Leln  rk rank hei ten.  I.  180L 
357. —  CtppoJier,  Euibolie  der  A,  niei^cnt.  s-up.  niiL  Entcrorrhagic.  Allg. 
'nermcd.  Zeitschr.  VII.  18(52.  Ref.  8ehmidt\s  Jnlirli.  117  S.  2^*X—Gefhftrdt, 
^>olie  der  A.  mesentericjie.  W[ir/b.  medic.  Zeitschr.  Hd.  4.  8.  111.1802. — 
mmul,  Zur  Diagnose  der  Embulie  der  A.  me»ent.  ibid.  Bd.  5.  S.  210.  ff.  1864. 
'iM.lUn^  Schniidt*s  J.-B.  18(*4.^ — GrieufHjer-^  Infectinnskrunkheiti-n,  18M. — 
*•,  Beitrag  zur  Casuistik  der  emliolischen  Geni-ssknniklRiteii.  Virehow'a 
hlv.  Bd.  XLI.  8.  58.  1807. — Hmoth,  Ueber  den  Zusamnieuhang  von  Purpura 
Intestinalstorungen,  Berliner  klin.  Wochensclirift.  1808.  No.  50.  8.  517.— 
inger  Stti^art,  On  hi  nuirrVuigc  of  waxy,  etc.  Brit,  and  For.  Med.  Chir.  lie  view. 
^ — Hegar,  EnibDlie  der  A.  mesaraica  inferior.  Virchow's  Arrliiv.  Bd.  48.  S. 
1909. — MarlmiM,  3  Fiille  von  Darmblutung  bcim  Ty[>hus  (pnLs,  L, 
«t&?).  Diss.  Berol.  18G0, —  Vallin,  Observ.  d-haeinoriliagie  intestinale.  Union 
L  1869.  Canatatt*s  J.-B,  II  147.— i^^?j/?rj?',  Zur  Casnistik  der  Kmbolic  der  A, 
enLsup.  Virchow's  .\rc!iiv.  Bd.  L.  (i2:l  1870.— f>.  B^ji/rr,  Tudtlictie  Daim- 
tUJiginFolge  transitorischer  Ilypenimie  bci  Erysi[>ela3  faciei.  A ichiv  fiir 
lltiade.  1870.  8.  ^m,—  Wumhrfu!t,  ]\  f*.  A.  jnn.,  Ueber  Darmbbit^^i^  beim 
>bU8abdomin.  etc,  Archiv  fur  Hcilknndc.  1872.  S.  48L  ff.  — -^rA%-/^/rA, 
eixkaffectioiicn,  Darmblutung,  etc.  Deutsches  Archiv  fiir  klin.  Medic.  Bd. 
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XIV.  S.  460.  ff.  1874.— J.  Faher,  Die  Embolic  der  A.  mesenterica  sup.  Dia 
Inaugur.  Erlangen.  1875. — Litten,  Ueber  die  Folgen  des  Vei-schlusses  der  A 
mesar.  sup.  Virchow's  Archiv.  Band  63.  S.  289.  1875. 

The  same  general  principles,  which  we  have  found  to  govern 
the  occurrence  and  course  of  gastric  hemorrhages,  apply  also  in 
almost  every  particular  to  the  bleedings  which  take  place  in  the 
intestines.  In  order  to  avoid,  therefore,  a  mere  repetition  of  our 
previous  remarks  under  the  former  head,  we  shall  mention  only 
briefly  the  points  common  to  both  diseases,  and  shall  dwell  more 
at  length  upon  tlie  points  in  the  pathogenesis,  symptomatologJ^ 
etc.,  which  are  characteristic  of  intestinal  hemorrhage,  occurring 
independently  of  hemorrhage  from  the  stomach. 

Etiology  and  PatJiogenesis. 

As  in  gastric,  so  also  in  intestinal  hemorrhage,  the  immediate 
cause  of  the  bleeding  is  an  abnormal  force  of  the  blood-pressure, 
or,  still  more  frequently,  a  morbid  condition  of  the  wall  of  the 
vessel.     Thus,  on  the  one  liand,  we  have  intestinal  and  gastric 
hemorrhages  occasioned  particularly  by  stases  in  the  area  of  the 
portal  circulation,  as  in  liver  diseases,  obstructions  of  the  vena 
portae,  and  diseases  of  the  lungs,  heart,  and  great  vessels ;  on 
the  other  hand,  intestinal  hemorrhage  may  arise  from  diseases 
and  hurtful  influences  which  involve  lesions  in  the  structure  and 
continuity  of  the  walls  of  the  vessels.    Under  this  head  may  be 
included  mechanical  or  chemical  injuries  to  the  intestine  (foreign 
bodies,  wounds,  poisons),  aneurisms  projecting  into  the  lumen  of 
the  bowel,  and  amyloid  degeneration  of  the  wall  of  tlie  vessel 
(Stewart),    occurring   especially   in   previously    syphilitic   indi- 
viduals.   A  very  interesting  form  of  transient  hyperaemia  of  the 
intestine  with  enterorrliagia  was  observed  by  Bayer  in  a  case  of 
facial  erysipelas,  the  disappearance  of  which  was  followed  by  a 
copious  hemorrhage  into  tlie  small  intestine.     Similar  tmnsitory 
hemorrhages  in  tlie  intestines  ensue  after  severe  and  extensive 
burns  of  the  skin  of  the  abdomen,  as  well  as  in  anomalies  of 
menstruation,  in  which  a  bleeding  from  the  bowels  sometimes 
takes  the  place  of  the  normal  menstruation  ;  upon  this  point  the 
remarks  in  the  article  on  Gastric  Hemorrhage  will  apply  here 
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also.  Intestinal  hemorrhages  occur,  moreover,  in  the  course  of 
diseases  which  are  in  general  accompanied  by  bleeding,  viz., 
haemophilia,  the  scorbutic  affections,  particularly  purpura 
hceinorrliagica^  with  and  without  joint  affections^  yellow  fever, 
malignant  jaundice,  etc.  In  this  connection  it  should  be  borne 
in  mind  also  that  severe  intermittent  fever  is  sometimes  attended 
by  intestinal  hemorrhages.  Frerichs,  who  has  observed  several 
instances  of  profuse  intermittent  bleedings  from  the  bowels, 
ascribes  such  cases  to  a  plugging  of  the  capillaries  of  the  liver 
with  flakes  of  pigment,  which  induce  hemorrhage  by  damming 
up  the  blood  in  the  radicles  of  the  vena  portce. 

While  in  the  cases  mentioned  thus  far  the  intestinal  bleeding 
forms  but  a  single  link  in  the  chain  of  hemorrhages,  which  may 
arise  in  a  great  variety  of  organs  as  the  effect  of  a  common  cause 
— the  intestinal  hemorrhage  being,  therefore,  merely  a  more  or 
less  accidental  result  of  the  fundamental  disease — in  other  mor- 
bid conditions  the  intestinal  vessels  are  affected  exclusively. 
Such  specific  hemorrhages  may,  in  the  first  place,  be  produced 
by  intense  enteritis^  in  which  the  special  violence  of  the  inflam- 
mation probably  occasions  a  very  marked  degree  of  retardation 
of  the  blood-current  in  the  capillaries,  and  a  copious  extravasa- 
tion of  red  blood  corpuscles  upon  the  free  surface  of  the  intes- 
tinal wall.  This  extravasation,  ceteris  paribus^  will  take  place 
the  more  readily  the  greater  the  morbid  changes  in  the  walls  of 
the  vessels  before  the  occurrence  of  hemorrhage  ;  hence  the  fre- 
quency^ of  this  symptom  in  the  enteritis  of  old  age.  The  form  of 
inflammation  most  frequently  accompanied  by  intestinal  hemor- 
rhage, is  the  diphtheritic^  and  in  this  remark  we  include  both 
the  infective  form  of  intestinal  diphtheria  and  that  which  occurs 
during  the  course  of  severe  infective  diseases  ;  in  fact,  Bamberger 
declares  that  dysenteiy  is  the  most  frequent  of  all  the  causes  of 
intestinal  bleeding. 

The  next  most  frequent  cause  is  typhoid  fever ^  in  which  the 
hemorrhage  may  proceed  either  from  the  capillaries  without 
rupture,  or  from  the  large  vessels  which  have  been  eroded  in  the 
bases  of  the  typhoid  ulcers. 

A  striking  example  of  the  first  form  of  bleeding  is  reported  by  Markwald.  Tlic 
case  was  one  of  typhoid  fever  in  which  a  profuse  intestinal  hemorrhage  bad  oc- 
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curred ;  at  the  autopsy  only  small  ulcerations  were  found,  and  on  injecting  the 
superior  mesenteric  artery  with  a  colored  Auid  the  finest  vessels  of  the  intestinal 
mucous  membrane  were  filled  without  the  escape  of  even  a  drop  of  the  fluid  hm  | 
the  site  of  the  ulcers. 

Besides  the  typhoid  ulcerations^  all  the  other  forms  of  ulcer 
previously  described — the  catarrhal,  the  peptic,  and  the  tuber- 
culous—  not  unfrequently  give  rise  to  intestinal  hemorriiage. 
Duodenal  ulceration,  in  more  than  one-fourth  of  the  cases,  is 
attended  by  hemorrhages,  which  are  generally  of  a  profuse  char- 
acter, tlie  blood  escaping  by  vomiting  alone,  or  only  by  stool, 
or  in  both  ways  at  the  same  time. 

Neoplasms  of  tlie  intestine,  especially  cancer,  are  also  oc- 
casionally attended  by  enterorrhagia.  The  tendency  to  hemo^ 
rhage  is  particularly  marked  in  cancer  of  the  rectum,  because 
here,  in  addition  to  the  bleedings  which  result  from  the  disinte- 
gration of  the  neoplasm,  hemorrhages  may  also  occur  from  the 
stases  in  the  inferior  veins  produced  by  the  pressure  of  the  carci- 
noma or  impacted  faeces.  In  such  cases  the  visible  evidence  of 
a  considerable  obstruction  to  the  circulation  is  presented  by  the 
appearance  of  hemorrhoids  at  the  outlet  of  the  rectum. 

Of  a  similar  origin  are  the  bleedings  from  the  rectal  veins, 
which  occur  in  chronic  constipation,  or  during  the  course  oi  preg- 
nancy, from  the  compression  of  the  veins  by  the  gravid  uterus. 

Wlien  hemorrhoids  '  have  once  arisen  from  this  or  some  other 
cause,  bleeding  may  be  produced,  either  by  a  rupture  of  the 
tensely  distended  and  thinned  walls  of  the  hemorrhoidal  veins,  or 
by  inflammation  and  erosion  of  the  tumors. 

Another  form  of  intestinal  hemorrhage,  originating  in  venous 
congestion,  is  that  which  occurs  in  intussusception  of  the  intes- 
tine, owing  to  the  fact  that  the  mesentery  is  dragged  into  the 
sheath  along  with  the  invaginated  part,  and  its  vessels  thereby 
undergo  a  considerable  amount  of  compression. 

Finally,  intestinal  hemorrhage  has  been  repeatedly  traced  to 
an  embolism  of  the  mesenteric  arteries.  The  explanation  of  such 
cases  presents  serious  difficulties. 

>  The  subject  of  hemorrhoidal  diseases  will  be  fully  treated  m  another  portion  of 
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Li  hk  fl—inl  work  on  the  embolic  process,  Cohnheim,  as  is  well  known,  has 
eoDdadTelj  that  in  the  formation  of  the  infarction  it  is  the  backward 
ifrom  tii3  Teim  that  dbtends  the  vessels  of  the  embolized  district,  and  thus 
ittMlelj  gives  fiae  to  hemorrhage.  This  result  happens,  however,  only  when  the 
iboliin  oocora  in  what  are  known  as  the  **  terminal  arteries,^'  no  such  effect  being 
]mdooed  whoi  the  occluded  artery,  before  breaking  up  into  capillaries,  anastomoses 
iftb  another  artery.  But  the  intestine  is  the  place,  of  all  others  in  the  body,  where 
Ha  arterial  anastomoees  are  most  numerous  and  most  perfectly  arranged,  and  thcre- 
JbR  it  seems  impossible  to  explain  the  occurrence  of  infarction  after  embolism  of 
Us  laperior  mesenteric  artery  so  long  as  the  circulation  can  continue  through  the 
OHMtomotic  connections  of  this  artery  with  the  cocliac  artery  by  means  of  the  pan- 
CRttico-daodenalis,  and  with  the  inferior  mesenteric,  by  means  of  the  middle  co^liac. 
On  the  other  hand,  the  occurrence  of  hemorrhagic  infarction  of  the  intestine,  after 
oabolism  of  the  superior  mesenteric  artery,  has  been  shown  beyond  question  in  nu- 
■eronsinstancea  In  order  to  reconcile  this  discrepancy,  Cohnlieim  lias  supposed  that 
iptll  such  cases  occlusion  occurs  not  merely  in  a  large  branch  of  the  suj)erior  mcsen- 
tirie  artery  itself,  but  also  in  the  arterial  anastomoses,  which  empty  into  the  occluded 
iftery  between  the  original  embolus  and  the  capillaries  of  the  intestinal  wall,  the 
ipcondary  occlusion  resulting  from  particles  which  have  become  separated  from  the 
primary  embolus  and  have  been  swept  off  into  the  anastomosing  vessels. 

This  explanation,  which  was  based  upon  the  results  of  two  autopsies  made  by 
Bmfick,  presupposed,  however,  that  the  secondary  plugs  had  generally  been  over- 
looked at  post-mortem  examinations ;  but  it  is  difficult  to  believe  that  this  could 
ki?e  been  the  case.  Faber,  who  failed  to  find  any  secondary  plugs,  has  suggested 
Hwther  explanation  in  place  of  CohnheinVs,  viz.,  that,  notwithstanding  the  patency 
(tf  the  collateral  vessels,  the  portal  vein  produces  a  retrograde  pressure,  which,  in 
flie  absence  of  any  counterbalancing  pressure  in  the  superior  mesenteric  vein,  occa- 
iioM  an  engorgement  of  the  district  supplied  by  the  latter  vessel. 

M-  Litten  has  recently  made  a  number  of  experiments,  which  afford  a  satisfactory 
nltiUon  of  the  problem.  These  experiments  show  that  when  the  superior  mesen- 
teric artery  is  ligated,  the  circulation  in  the  vascular  district  supplied  by  the  artery 
lioever  restored  through  the  collateral  circulation.  On  ligating  a  central  portion 
of  the  artery,  and  dividing  the  vessel  at  its  periphery,  no  blood  escaped  at  any  time 
ttpto  the  death  of  the  animal.  In  every  case,  however,  the  ligation  of  the  superior 
fteacnteric  artery  was  followed  by  an  infarction  of  the  portion  of  intestine 
■applied  by  the  vessel.  The  first  hemorrhages  occurred  from  ten  to  twelve  hours 
Kfter  the  application  of  the  ligature,  and  were  occasioned  by  the  establishment  of  a 
f^rograd^  venous  current^  in  connection  with  changes  of  nutrition  in  the  antemic 
walls  of  the  vessels — changes  which  occur  as  early  as  from  two  hours  to  two  hours 

'Litten  has  observed  this  retrograde  venous  current  under  the  microscope,  and  has 
Aown,  by  experiments  with  injections  into  the  vessels,  that  the  resistance  in  the  ligated 
Wcolar  district  is  so  great  as  to  prevent  a  rapid  restoration  of  the  circulation  through 
the  normal  blood  preasore  on  the  part  of  the  arteries. 


tmMf^tmr'.A^^  iiitt  »*t^  *uiuxL  ^v  zau^  -d*«5siii£:5uii.  "Rita.  i& 
u*stu\fmiu^  '*.iii:  vjtiiivu:  n^Jtrvwt  and  ^z^dtmit  jl  zak:  nff^BTt^f 
'^  ♦-r»an  3t.  tt*j*ri»riiiir  tv  iiirjijL-  v^  bt  er^iiKnafst  fr  -out  iKs: 

wif^aL  tirt:  larvirifcj  «atT»ai:   Wxaw*   rt^«iUil*Iija«»5C-     anti 

of  Tar>>*i*  2sff^:t:oJi*,  aiid  fros**e»ia^rDtir  TSirr  zl  frecrni^Mr'" 
th^  fr^iU^rTjcv  ar^d  ih\^i.rhy  of  tb-e  latT'er.  <^*f  mn?^ 
iu.jx/r'jiTi^'^  U  :L^  qi^r-oii.  wLat  f<articu2^r  ^ise^ses^ 
by  ^xt>fn^Tj':^  to  ptr<ii^yr^  mof^t  freqn^eiiT^T  i:-  Tit*^ 
of  tLl*  'rv^-Tit.  BixTsJ/^rg^  Lit*  drawn  up  lire  ijtlffw5[«  i 
^ho'airig  tL^  dirHTrt  oMer  of  fp^in^nry :  dy^ent^^rr^  rrjim^ 
f'^r  of  the  lanrr  int^rstiri*^  .  mechaiilcal  bfrfiK^Tiifi^*^ 
and  foreig^n  Ixyli^--.  tuh^naloas,  folJicular.  caiairii^!  isineB. 
inflamrfjation  of  th-^  mficoa^  njembrane,  lb*-  i^z^Exii 
rjJc^-r,  aneuri-iriL^.  and  finally  vicariooa  bemorrhaz'es. 


PoOiological  AiLoiomy. 

In  individoals  flying  from  profns^  intestinal  b^HKnAM^  At 
FkkIv  yr^f^tuu  the  f-iirn-j  of  general  loss  of  blood.  Oa i^i^inf 
the  alKloriiinal  cavity,  the  m^rf^'nter}'.  in  some  instaixriesw  S|^m0 
engorgwl  with  bl'^xxL  esj>ecially  in  cases  of  cong»?!sdT-e  bt«'* 
Th'd^i'.  and  tlie  int**stin*^%  on  s^f.tioru  is  found  to  l^  iM€^aelf 
hy]f^'ru!rti\(::  at  other  times,  however,  the  mncous  nae«ibfa»f  ■ 
very  ]f'i]f\  in  eons^-quenr-e  of  the  copious  hemorrhage  wiiiA  k« 
'><;curr<'d  diiriiiL'  life.  In  still  other  cases  the  mncoos  ■*•- 
brane  has  a  dark  sf>^ckh^l  app^^rance.  which  is  produced  paith" 
by  e-cchymoses.  and  X)artly  by  effused  blood,  whkrli  msMj  te 
press^.-^l  out  of  the  orifices  of  the  follicles. 
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The  cavity  of  the  intestine  is  Hlled  with  dark,  blackish-brown, 
fry  clots  of  blood,  but  sometimes  the  blood  is  red  in  coh^r  and 
amore  fluid  consistence.  After  removing  these  clots  it  is  gen- 
|JJy  possible  to  discover  the  cause  of  the  hemorrhage,  either  in 
i  form  of  an  eroded  vessel  lying  in  the  base  of  an  bIccFj  an 
ruination,  an  embolism  of  the  superior  mesenteric  artery,  an 
puristn,  cancer,  etc,  or  in  the  form  of  an  intense  enteritis,  an 
tyloid  degeneration  of  the  intestine  or  diffuse  congestion  in 
>  Tamifications  of  the  portal  vein.  In  such  cases  of  capillary 
monhage  the  explanation  of  the  bleeding  will  not  be  found 
til  inquiry  is  made  into  the  pathologico-anatomical  condition 
tlie  liver,  heart,  etc. 

Sijmptomatology  and  Diagnosis. 

The  symptoms  which  precede  intestinal  hemorrhage  will 
txirally  vary  according  to  the  nature  of  the  disease  which 
fe§  rise  to  the  bleeding  :  congestive  intermittent  fever,  typhoid 
fer,  cirrhosis  of  the  liver,  purpura,  etc. 

When  the  intestinal  hemorrliage  is  profuse,  its  occurrence  is 
pliiifested  by  the  general  signs  of  internal  liemorrhage :  weak- 
lls  of  the  pulst^,  pallor  of  the  skin  and  mucous  membmnes, 
Mdiness,  ringing  in  the  ears,  glimmering  b+r^frjre  tlie  eyes,  a  feel- 
jgof  weakness  and  faintness  \  at  the  same  time  the  patient  com- 
bos of  pain  in  the  abdomen,  and  there  is  said  to  occur,  in 
pe  cases,  a  sensation  as  if  ''  a  warm  fluid  were  flowing  into  the 
fidomen,''  Tliese  symptoms  may  be  immediately  followed  by 
^Ih  (internal  hemorrhage),  witliout  any  discharge  of  blood 
tternally,  owing  either  to  the  rapidity  and  enormons  quantity 
^  the  extravasation  or  to  a  panilysis  of  the  pi'dstaltic  move- 
^nts.  Usually,  liowever,  an  inclination  to  evacuate  tlie  bowels 
^felt,  and  the  patient  has  one  or  more  discharges,  consisting  of 
ore  or  less  pure  blood  in  the  form  of  tarry  masses,  and  some- 

les  containing  faeces.     In  rare  cases  the  extnivasated  blood 

be  brlgld  red^  but  probably  only  wln-n  it  has  been  dis- 

;ed  in  very  large  quantities  and  has  been  nijiidl}"  hnrried 

Jough  the  intestines,  orwhen  it  has  come  from  the  lowermost 

irtions  of  tlie  intestinal  canal,  because,  if  the  blood  have  been 
VOL.  VII -29 
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long  delayed  in  the  large  intestine,  the  acidity  of  the  contents 
of  the  latter  is  sufficient  to  produce  a  transformation  of  the 
haemoglobin  into  hsematin.  When  the  hemorrhage  occurs  in 
the  duodenum,  the  blood  may  also  pass  into  the  stomach,  and 
there  undergo  the  conversion  into  hsematin. 

Should  the  bleeding  continue,  or  should  rei)eated  hemor- 
rhages occur  in  quick  succession,  the  anaemic  symptoms  become     ] 
more  and  more  threatening  ;    the  pulse  disappears,  the  cheeks     i 
and  eyes  become  sunken,  a  swoon  relaxes  the  rest  of  the  body,      ' 
the  temperature  steadily  falls,  and  the  extreme  collapse  finally 
results  in  death.     If  the  bleeding  be  arrested  and  the  patient  re- 
cover from  this  apparently  hopeless  condition,  the  bloody  stools 
are  gradually  replaced  by  normal  dejections,  but  the  convales- 
cence is  protracted,  and  even  when  there  is  no  affection  of  the 
kidneys,  dropsy  may  still  occur  as  a  result  of  anaemia,  and 
may  ultimately  prove  fatal  through  an  oedema  of  the  glottis. 
Relapses  of  the  bleeding  are  very  common,  and  in  some  cases 
may  be  expected  with  certainty,  as  is  evident  from  a  glance  at 
the  etiology  of  intestinal  hemorrhages. 

The  preceding  symptoms  belong,  however,  only  to  the  more 
severe  hemorrhages ;  the  minor  bleedings  frequently  escape  ob- 
servation, because  they  produce  none  of  these  signs  of  collapse, 
and  are,  therefore,  easily  overlooked.  The  hemorrhoidal  bleed- 
ings, on  the  contrary,  even  afford  the  patient  relief  from  the 
burden  of  an  engorged  portal  system,  at  least  immediately  after 
the  loss  of  blood. 

Usually  there  is  no  difficulty  in  deciding  at  once  and  with 
certainty,  wJtetJier  the  discharged  masses  contain  blood  or  not. 
When  large  quantities  of  red  blood  escape,  it  is  scarcely  sup- 
posable  that  a  physician  can  be  deceived ;  but  when  the  faeces  are 
tinged  with  a  blackish -green  color  by  bile,  or  are  blackened  by  the 
use  of  iron,  they  may  be  mistaken  for  the  tarry  substances,  dis- 
charged in  all  cases  of  intestinal  bleeding,  in  which  the  blood  has 
delayed  for  some  time  in  the  bowel.  In  such  cases  all  doubt  will 
be  removed  by  the  microscope  or  by  a  spectroscopic  examination 
for  hsematin/ 

'  Hoppe-Seyler,  II.  Auf.  S.  867. 
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Much  more  difficult  than  this  question,  whether  the  stool  con- 
tains blood,  is  the  question,  whether  the  hlood  comes  from  the 
intestine  at  dU^  and^  ifso^  from  what  particvZar  portion.  If 
the  blood  adheres  as  a  reddish  coating  to  the  tecal  balls  without 
any  blood  being  found  in  their  interior,  the  blood  can  come  from 
no  other  source  than  the  large  intestine,  and  then  the  first  diag- 
nostic indication  is  to  examine  the  abdomen  along  the  course  of 
the  colon,  and  to  make  a  manual  or  instrumental  exploration  of 
the  rectum.  If,  on  the  other  hand,  large  quantities  of  black,  or 
even  red  blood  are  discharged,  it  is  impossible,  from  a  mere  in- 
spection of  the  fseces,  to  decide  whether  the  source  of  the  bleed- 
ing lies  in  the  small  or  large  intestine.  Ordinarily  the  rule  holds 
good,  that  the  greater  the  distance  which  the  blood  has  to  travel 
before  its  final  discharge,  the  more  marked  the  changes  it  under- 
goes ;  and  yet  we  sometimes  find  in  the  hemorrhages  of  typhoid 
fever  that  the  blood  extravasated  in  the  ileum  appears  of  a  red 
color  in  the  stools.  Percussion  is  of  but  little  service  in  deter- 
mining the  particular  location  of  the  bleeding,  except  in  the  very 
rare  cases  in  which  an  extensive  dulness  over  the  intestines  can 
be  detected  which  continues  to  increase  in  size.  By  this  means 
we  may  also  occasionally  be  enabled  to  determine  whether  the 
discharged  blood  comes  from  the  upper  portion  of  the  intestines 
or  from  the  stomach  —a  point  which  could  not  be  determined  by 
a  mere  inspection  of  the  bloody  stools.  In  most  cases,  however, 
the  symptoms  which  precede  and  accompany  the  intestinal 
hemorrhage  will  indicate  its  situation  with  an  approximate  de- 
gree of  certainty.  Thus,  in  typhoid  fever,  we  may  regard  the 
ileum  as  the  probable  source  of  the  bleeding  ;  in  dysentery,  the 
large  intestine,  etc. 

Usually,  therefore,  the  doubt  as  to  the  locality  of  the  hemor- 
rhage will  be  solved  when  we  have  settled,  lohat  is  hy  far  the 
most  important  point  in  the  diagnosis  and  treatment,  viz,,  the 
particular  fundamental  disease  to  lohicJi  the  intestinal  hemor- 
rhage is  due.  This  is  of  course  not  the  place  to  discuss  the 
symptomatology  of  these  different  fundamental  diseases,  cirrhosis 
of  the  liver,  typhoid  fever,  etc. ;  still  it  may  be  of  service  to 
give  certain  general  diagnostic  points,  which  will  enable  us  to 
make  a  rapid  survey  of  the  case. 
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Wliea  the  antecedenta  of  the  patient  are  imknown^^^^' 
bloody  discharges  present  none  of  the  characteristic?^ 
ances  of  dysenteric  alooISj  the  lirst  indication,  after  th^==^  '^"' " 
condition,  the  state  of  the  pulse,  the  temperature  of  ^^*^^  ^ 
etc.,  have  been  ascertained,  is  to  examine  for  the  pre^^"^^^ 
Jimnorrhoixls.     Should  these  be  present,  search  must  ^^^ 

made  f<ir  any  causes,  near  or  remote,  which  can  account  ^ortl 
occurrence,  such  as,  on  the  one  hand,  aflfectiuns  of  the  li*^  ^*^^tp 
ticularly  cirrhosis,  or  pulmonary  and  cardiac  diseases,  y^-  ^^iji 
&ive  congestion  of  the  venous  system;  or,  on  the  othe^^*'^-^ iiri 
f fecal  impaction  as  a  result  of  constipation,  pregnancy 
catarrh,  or  cancer  of  the  rectum.  The  presence  of  tlt-^^  kbf^ 
affection  can  generally  be  satisfactorily  ascertained  by  a  c^r^M^ 
exploration  of  the  rectum,  or  of  the  vagina  in  women  ;  wliik 
regards  tlie  influence  of  a  disease  of  the  liver  or  hmga  id 
production  of  the  liemorrhage,  the  best  guide  is  the  amount 
ascites  as  compared  with  the  development  of  the  dropj 
where. 

If  no  decision  can  be  reached  by  the  methods  just  iiidi< 
the  iiiviuiry  must  extend  to  tlie  next  most  frequent  cai 
intestinal  liemori'hage,  such  as  poisoning,  wounds,  foreign  b^li- 
and^  when  these  ar(i  not  indicated  by  the  history  of  the  i-^'^- 
hUedinal  ulcers.     The  i)revious  history  will  allord  infoniKif  s 
of  the  greatest  important^e  in  the  diagnosis  of  the  latter  sil^ 
tion.     More  or  less  marked  disturbance  in  the  first  stac^?  *f 
digestion  and  hiemateniesis,   occurring  siniultaneously  or  witii 
the  intesthial  hemorrhage,  point  to  the  existence  of  a  daoclenji 
ulcer,  while  the  presence  of  indubitable  symptoms  of  tub^nJi- 
losis  or  typhoid  fever  will  indicate  ulcerations  of  a  correspoo< 
character. 

The  intestinal  liemorrhage  which  occurs  during  the  coai?e 
severe  intermittent  fevers^  may  readily  be  mistaken,  if  theft 
be  qnotitlian  and  the  intermissions  have  become  indi: 
the  intestinal  liemorrhjiL;:<"^  of  typhoid  fever  ;  but  the  ra; 
of  quinine  in  such  cases  will  render  the  di^ignosis  decisivi 

When  the  liemorrliage  occurs  in  a  sypJtilitic  p* 

•  See  Frerichfl,  L  c,  S,  35a 
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bear  in  mind  the  possibility  of  a  specific  mlceration,  or  of 
yloid  degeneration  of  tiie  intestinal  mucous  membrane ; 
ter  condition  is  to  be  inferred  with  the  more  probability 
he  liver  and  the  spleen  are  enlarged  and  the  urine  is  albu- 
I. 

I  pass  now  to  the  mrer  causes  of  intestinal  hemorrhagej 
vagi  nation  with  the  symptoms  of  ilens,  aneurisms,  vica- 
liemorrhage,  etc.  In  many  cases  definite  information  is 
sd  by  tlie  condition  of  the  skin.  In  the  so-called  purpurii 
rJiagica,  no  other  internal  organ  is  so  frequently  the  seat  of 
tliage  as  the  intestine. 

H  recently  treated  a  case  of  this  kind,  and  I  give  below  a  bnef  dcscriptioe 
5t  only  because  it  shows  how  an  uncertainty  in  diagaosrs  may  he  cleared 
«  cutiineoiis  syra|>t()ra3,  but  also  iR-cause  it  affords  an  exci-Uent  illntitratjon 
ire  complication  witli  urlimria  and  ajfectbm  i^f  the  jointi^  to  which  Sclicliy* 

II  lately  called  attention. 

l^  a  turner,  thirty-six  years  of  age,  and  previously  healthy  (with  the  excep- 
\  pnlraonary  affection  several  years  ago,  from  which  he  entirely  recovered)* 
Qtlis  ago,  without  any  npi>arerit  Cdus[%  r^d  ^poU  npt4ifj  their  appearance  ttjfon 
3f  the  lower  extremitita^  and  the  limbs   became  so  much  swollen  tliat  by 

day  he  waa  no  longer  able  to  staniL  At  the  sat}ie  time  diarrhani  occur  red — 
:l8  having  previously  been  quite  reguhLr— and  after  the  fourteenth  day  l^ma* 
pauags  of  hl-ood^  since  which  fuxie  blood,  mucus,  and  matters  resembling 
e  been   frequently  discharged.      Tlicso   symptoms  were  accompanied  by 

without  any  blood,  and  iiy  pains  confined  to  the  lower  portion  of  the 
,  on  the  left  si  da  No  fever,  but  at  night,  occasionally,  profuse  pen^pira- 
ppetite  poor  only  at  the  time  of  the  pains  ^  at  other  times  moderate,  yet 
B  considerably  emaciat^id.  No  Bigiis  of  any  chest  trouble,  or  of  any 
lent  of  the  nervous  system,  except  occasional  attacks  of  faintness.  The 
irnately  appeared  and  dir?api)eared.  There  was  nothing  aljout  his  diet  or 
It  J  on  of  his  dwelling  that  was  at  all  undesirable  -  but  of  late  he  had  been 
somewhat  harder  than  tisual, 

imission  into  the  clinic,  reddish  hroi^Ti  pctechiflp,  with  a  tinge  of  yellow, 
eize  of  a  linseed  to  that  of  a  shilling,  and  some  of  them  confluent,  were 

large  numbers  upon  the  lower  extremitieSi  and  a  few  upon  the  arma, 
n»of  catarrh  in  the  Inngs,  heart  normab  no  Ijlood  and  mncu.^  in  the  stools, 
rrine  free  from  albumen  or  sugar.  Tcniperature  normal.  Four  dnjs  after- 
dling  of  ike  hfl  hand  and  some  pain  in  th^.  abdomen  occurred,  followed  two 
r  by  swelling  of  the  calves  and  an  eruption  of  new  hemorrhagic  spots  in 
7%/^  Irff.  r^fiff  maa  »€nstillm  to  pres^fire  ;  shortly  afterwards  swelling  of 
and  palms  of  the  hands,  with  numerous  quite  clrcum&cribecl  soft  tumefac- 
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tions,  half  tho  size  of  a  walnut,  upon  lK>th  arms,  over  which  the  skin  was  of  ftnl^  | 
mal  appearance.     The  Hoots  contiiined  a  little  r^lish-hrown  mucu^. 

Four  day  a  after  this,  pain  in  the  left  knee-joiniy  red  spots  upon  bolh  lower  titoU  j 
with  disappeiirance  of  the  nodular  tumefactioas  on  the  arms.     Three  days  Ukr  I 
both  thighs  became  covered  at  various  points  with  itching^  hlotc/ty  ^letfitioht  or  tit 
$Jcin^  as  large  as  from  a  ]tea  up  to  ten  tirnes  this  size^  a  fid  fjainalltf  uf  a  tchU^  ^f/<*  Jirf  ' 
at  some  placss  reddened  at  the  lop.     The  patient  recollected  that  at  tht 
Ms  disease  he  liad  had  symptoms  of  a  somewhat  similar  chanictei.     E^U'^ftiu^  ^  ^ 
urticarial  eruption^  with i  a  the  next  few  days,  over  ih<i  upper  enU'einitUsy  truU,  < 
heml ;  mlema  of  the  eydidit.     Tiie  eruption  is  now  almost  everywhere  of  a  brid"  ir 
dark-red  color,  and  the  skin  of  a  spotted  ap[)earance.     In  the  upright  po^uct  Ik  , 
skin  of  the  lower  extremities  presented  a  peculiar  appearance,  resembling  a  mipd  j 
dark'bhio  altc^rnatcd  with  brick- colored  markings,  the  latter  l>eing  slightly* 
and  itching,  tlie  former  flattened.     Three  diiys  afterwards  the  eruption  disapp* 
Then,  on  auc^iessive  days,  in  the  same  order,  recurred:  first,  severe  pains  ai 
ah  do  men;  then  fresh  petechifc;  then  violent  diarrliosa;  and  afterwards,  igiiiti 
purpuml  spots. 

Six  days  afterwards,  in  t!ie  nighty  six  stooU^  with  enjisiderahle  tenetmwanil 
and  th^  appenrtmm  of  fre»h  pet f dim.  In  tlie  morning,  again,  six  bloody  i 
then,  no  more  blood  but  severe  alxlominal  pains  for  another  day;  and  tiufi,! 
tliree  days,  strong  fever,  without  any  demonstrahle  local  disturbances  (104,4;  10^ 
103,4;  90.8;  102.6);  then  pain  occurred  in  the  lower  jaw;  no  lesion  of  j 
Tlie  urine,  wliich  has  hitherto  been  free  from  all)umen,  now  shows  the 
of  a  moderate  quantity.  Notwithatauding  the  occurrence  of  a  new  purpural  ( 
tion,  tlie  patient  left  the  hospital  of  his  own  accord,  uncured.  The  treatment  1 
consisted  of  Jlaller'a  acid  elixir  ^  in  decoction  of  bark,  quinine  and  iron,  1 
extract  of  prgot ;  for  the  intestinal  bleeding,  liquor  ferri  jierchloridi ;  and  for  i 
diarrhma,  tannin  and  upium.  Hone  of  th^m  retnedieA  A/*d  any  effect  tmrth  i 
tipon  the  ^ymptomSj  and  yet  the  i>aiient^  during  his  statf  in  the  h:>ftpital^  had  \ 
elef>en  and  a  huff  poumh  in  wei/jht. 


AVe  have  still,  in  conclusion,  to  analyze  the   diagnosis 
another  form  of  intestinal  hemorrhage  whicli  has  been  repeal 
observed  of  late,  viz,^  that  pvudnced  by  embolissm  of  the  superi 
mesenteric  artery.    Unfortnnately,  the  number  of  cases  descriW 
hitherto  (about  twenty)  is  so  small,  that  a  certain  diagnosis 
the  affection  is  out  of  the  question.     Nevertheless,  it  is 
say  that,  w?tfn  conditions  are  known  to  exist  w?iieh  a 
rise  fo  em^olisni^  and  particularly  wlien  embolism  can  I 
to  haw  premotisly  taken  place  in  other  organs,  a  probai 


*  A  mixture  of  aulphoric  acid  and  alcohol,  one  part  to  three.  — TrakSi 
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Much  more  diflScult  than  this  question,  whether  the  stool  con- 
tains blood,  is  the  question,  whether  the  blood  comes  from  the 
intestine  at  all^  and^  ifso^  from  what  particular  portion.  If 
the  blood  adheres  as  a  reddish  coating  to  the  faecal  balls  without 
any  blood  being  found  in  their  interior,  the  blood  can  come  from 
no  other  source  than  the  large  intestine,  and  then  the  first  diag- 
Qostic  indication  is  to  examine  the  abdomen  along  the  course  of 
the  colon,  and  to  make  a  manual  or  instrumental  exploration  of 
the  rectum.  If,  on  the  other  hand,  large  quantities  of  black,  or 
even  red  blood  are  discharged,  it  is  impossible,  from  a  mere  in- 
spection of  the  faeces,  to  decide  whether  the  source  of  the  bleed- 
ing lies  in  the  small  or  large  intestine.  Ordinarily  the  rule  holds 
good,  that  the  greater  the  distance  which  the  blood  has  to  travel 
before  its  final  discharge,  the  more  marked  the  changes  it  under- 
goes ;  and  yet  we  sometimes  find  in  the  hemorrhages  of  typhoid 
fever  that  the  blood  extravasated  in  the  ileum  appears  of  a  red 
color  in  the  stools.  Percussion  is  of  but  little  service  in  deter- 
mining the  particular  location  of  the  bleeding,  except  in  the  very 
rare  cases  in  which  an  extensive  dulness  over  the  intestines  can 
be  detected  which  continues  to  increase  in  size.  By  this  means 
we  may  also  occasionally  be  enabled  to  determine  whether  the 
discharged  blood  comes  from  the  upper  portion  of  the  intestines 
or  from  the  stomach  —a  point  which  could  not  be  determined  by 
a  mere  inspection  of  the  bloody  stools.  In  most  cases,  however, 
the  symptoms  which  precede  and  accompany  the  intestinal 
hemorrhage  will  indicate  its  situation  with  an  approximate  de- 
gree of  certainty.  Thus,  in  typhoid  fever,  we  may  regard  the 
ileum  as  the  probable  source  of  the  bleeding  ;  in  dysentery,  the 
large  intestine,  etc. 

Usually,  therefore,  the  doubt  as  to  the  locality  of  the  hemor- 
rhage will  be  solved  %ohen  we  have  settled^  what  is  by  far  the 
most  important  point  in  the  diagnosis  and  treatment^  viz,^  the 
particular  fundamental  disease  to  which  the  intestinal  hemor- 
rhage is  due.  This  is  of  course  not  the  place  to  discuss  the 
symptomatology  of  these  different  fundamental  diseases,  cirrhosis 
of  the  liver,  typhoid  fever,  etc. ;  still  it  may  be  of  service  to 
give  certain  general  diagnostic  points,  which  will  enable  us  to 
make  a  rapid  survey  of  the  case. 
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When  the  antecedents  of  the  patient  are  unknown,  and  the  ' 
bloody  discharges  present  none  of  the  characteristic  appear- 
ances of  dysenteric  stools,  the  first  indication,  after  the  general 
condition,  the  state  of  the  pulse,  the  temperature  of  the  skin, 
etc.,  have  been  ascertained,  is  to  examine  for  the  preseoce  of 
hemorrhoids.  Should  these  be  present,  search  must  then  be 
made  for  any  causes,  near  or  remote,  which  can  account  for  their 
occurrence,  such  as,  on  the  one  hand,  affections  of  the  liver,  par- 
ticularly cirrhosis,  or  pulmonary  and  cardiac  diseases,  with  pas- 
sive congestion  of  the  venous  system ;  or,  on  the  other  hand, 
faecal  impaction  as  a  result  of  constipation,  pregnancy,  rectal 
catarrh,  or  cancer  of  the  rectum.  The  presence  of  the  lattei 
affection  can  generally  be  satisfactorily  ascertained  by  a  careful 
exploration  of  the  rectum,  or  of  the  vagina  in  women  ;  while,  as 
regards  the  influence  of  a  disease  of  the  liver  or  lungs  in  the 
production  of  the  hemorrhage,  the  best  guide  is  the  amount  of 
ascites  as  compared  with  the  development  of  the  dropsy  else- 
where. 

If  no  decision  can  be  reached  by  the  methods  just  indicated, 
the  inquiry  must  extend  to  tlie  next  most  frequent  causes  ot 
intestinal  hemorrhage,  such  as  poisoning,  wounds,  foreign  bodies, 
and,  when  these  are  not  indicated  by  the  history  of  the  case^ 
intestinal  ulcers.     The  previous  history  will  afford  information- 
of  the  greatest  importance  in  the  diagnosis  of  the  latter  affec^ 
tion.     More  or  less  marked  disturbance  in  the  first  stages  o^ 
digestion  and  haematemesis,   occurring  simultaneously  or  ynib0 
the  intestinal  hemorrhage,  point  to  the  existence  of  a  duodenal 
ulcer,  while  the  presence  of  indubitable  symptoms  of  tubercu- 
losis or  typhoid  fever  will  indicate  ulcerations  of  a  corresponding 
character. 

The  intestinal  hemorrhage  which  occurs  during  the  course  of 
severe  intermittent  fevers^  may  readily  be  mistaken,  if  the  fever 
be  quotidian  and  the  intermissions  have  become  indistinct,  for 
the  intestinal  hemorrhage  of  typhoid  fever ;  but  the  rapid  effect 
of  quinine  in  such  cases  will  render  the  diagnosis  decisive. 

When  the  hemorrhage  occurs  in  a  syphilitic  patient,  we 

1  See  Frerichs,  1.  c,  S.  35a 
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should  bear  in  mind  the  possibility  of  a  specific  ulceration,  or  of 
an  amyloid  degeneration  of  the  intestinal  mucous  membrane ; 
the  latter  condition  is  to  be  inferred  with  the  more  probability 
when  the  liver  and  the  spleen  are  enlarged  and  the  urine  is  albu- 
minous. 

We  pass  now  to  the  rarer  causes  of  intestinal  hemorrhage, 
viz.,  invagination  with  the  symptoms  of  ileus,  aneurisms,  vica- 
rious hemorrhage,  etc.  In  many  cases  definite  information  is 
afforded  by  the  condition  of  the  skin.  In  the  so-called  purpura 
hemorrhagica^  no  other  internal  organ  is  so  frequently  the  seat  of 
hemorrhage  as  the  intestine. 

I  have  recently  treated  a  case  of  this  kind,  and  I  give  below  a  brief  description 
of  it,  not  only  because  it  shows  how  an  uncertainty  in  diagnosis  may  l>e  cleared 
up  by  the  cutaneous  symptoms,  but  also  because  it  affords  an  excellent  illustration 
of  the  rare  complication  with  urticaria  and  affection  of  thejointSf  to  which  Scheby- 
Buch  has  lately  called  attention. 

Meek,  a  turner,  thirty-six  years  of  age,  and  previously  healthy  (with  the  excep- 
tion of  a  pulmonary  affection  several  years  ago,  from  which  he  entirely  recovered). 
Pour  months  ago,  without  any  apparent  cause,  red  itpots  nuule  their  appearance  upon 
ike  dcin  of  the  lower  extremities,  and  the  limbs  became  so  much  swollen  that  by 
the  third  day  he  was  no  longer  able  to  stand.     At  the  same  time  diarrhcea  occurred — 
the  bowels  having  previously  been  quite  regular— and  after  the  fourteeuth  day  tenes- 
mus with  passage  of  bloody  since  which  time  blood,  mucus,  and  matters  resembling 
pas,   have  been   frequently  discharged.      These   symptoms  were  accompanied  by 
vomiting  witliout  any  blood,  and  by  pains  confined  to  the  lower  portion  of  the 
abdomen,  on  the  left  side.     No  fever,  but  at  night,  occasionally,  profuse  perspira- 
tion.    Appetite  poor  only  at  the  time  of  the  pains ;  at  other  times  moderate,  yet 
patient  is  considerably   emaciated.      No  signs  of  any   chest  trouble,  or  of   any 
derangement  of  the  nervous  system,  except  occasional  attacks  of  faintness.     The 
spots  alternately  appeared  and  disappeared.     There  was  nothing  about  his  diet  or 
the  condition  of  his  dwelling  that  was  at  all  undesirable ;  but  of  late  he  had  been 
working  somewhat  harder  than  usual. 

On  admission  into  the  clinic,  reddish  brown  petechia,  with  a  tinge  of  yellow, 
from  the  size  of  a  linseed  to  that  of  a  shilling,  and  some  of  them  confluent,  were 
found  in  large  numbers  upon  the  lower  extremities,  and  a  few  upon  the  arms. 
Some  signs  of  catarrh  in  the  lungs,  heart  normal,  no  blood  and  mucus  in  the  stools, 
and  the  urine  free  from  albumen  or  sugar.  Temperature  normal.  Four  days  after- 
wards swelling  of  the  left  hand  and  some  pain  in  the  abdomen  occurred,  followed  two 
days  later  by  swelling  of  the  calves  and  an  eruption  of  new  hemorrhagic  spots  in 
that  part  Tlie  left  calf  was  sensitive  to  pressure  ;  shortly  afterwards  swelling  of 
the  arms  and  palms  of  the  hands,  with  numerous  quite  circumscribed  soft  tumefac- 
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tions,  half  tho  size  of  a  walnut,  upon  both  arms,  over  which  the  skin  was  of  a  nor- 
mal appearance.     The  stools  contained  a  little  reddish-brown  mucus. 

Four  days  after  this,  pain  in  the  left  knee-joint^  red  spots  upon  both  lower  limbs, 
with  disappearance  of  the  nodular  tumefactions  on  the  arms.  Three  days  later 
both  thighs  became  covered  at  various  points  with  itching^  hlotehy  elevations  of  ik 
skin,  as  large  as  from  a  pea  up  to  ten  times  this  size^  and  generally  of  a  white  cohr,  hU 
at  some  places  reddened  at  the  top.  The  patient  recollected  that  at  the  beginiung  oi 
his  disease  he  liad  had  symptoms  of  a  somewhat  similar  character.  ExUnnon  oftk 
urticarial  eruption^  within  the  next  few  days,  over  tfie  upper  extremities,  trunk,  and 
head  ;  (Edema  of  the  eyelids.  The  eruption  is  now  almost  everywhere  of  a  bright-  or 
dark-red  color,  and  the  skin  of  a  spotted  appearance.  In  the  upright  posture  t]ie 
skin  of  tlie  lower  extremities  presented  a  peculiar  appearance,  resembling  a  map  of 
dark-blue  alternated  with  brick-colored  markings,  the  latter  being  slightly  elevated 
and  itching,  the  former  flattened.  Three  days  afterwards  the  eruption  disappeared. 
Then,  on  successive  days,  in  the  same  order,  recurred :  first,  severe  pains  in  the 
abdomen ;  then  fresh  petechia ;  then  violent  diarrhoea ;  and  afterwards,  again,  new 
purpural  spots. 

Six  days  afterwards,  in  the  night,  six  stools^  with  considerable  tenesmus  and  blood, 
and  the  appearance  of  fresh  petechUs.  In  the  morning,  again,  six  bloody  stools: 
then,  no  more  blood,  but  severe  abdominal  pains  for  another  day ;  and  then,  for 
three  days,  strong  fever,  without  any  demonstrable  local  disturbances  (104.4 ;  102.7; 
103.4 ;  99.8 ;  102.6) ;  then  pain  occurred  in  the  lower  jaw ;  no  lesion  of  gums. 
The  urine,  which  has  hitherto  been  free  from  albumen,  now  shows  the  presence 
of  a  moderate  quantity.  Notwithstanding  the  occurrence  of  a  new  purpural  erup- 
tion, the  patient  left  the  hospital  of  his  own  accord,  uncured.  The  treatment  had 
consisted  of  Haller's  acid  elixir '  in  decoction  of  bark,  quinine  and  iron,  tannin, 
extract  of  ergot ;  for  tho  intestinal  bleeding,  liquor  ferri  perchloridi ;  and  for  the 
diarrhoea,  tannin  and  opium.  Kone  of  these  remedies  had  any  effect  worth  mentuming 
upon  tlie  symptoms,  and  yet  t?ie  patient,  during  his  stay  in  the  hospital,  had  gained 
eleven  and  a  half  pounds  in  weight. 

We  have  still,  in  conclusion,  to  analyze  the  diagnosis  of 
another  form  of  intestinal  hemorrhage  which  has  been  repeatedly 
observed  of  late,  viz.,  that  produced  by  embolism  of  the  superior 
mesenteric  artery.  Unfortunately,  the  number  of  cases  described 
hitherto  (about  twenty)  is  so  small,  that  a  certain  diagnosis  of 
the  affection  is  out  of  the  question.  Nevertheless,  it  is  safe  to 
say  that,  when  conditions  are  Tcnown  to  exist  which  can  give 
rise  to  evibolism^  and  particularly  w7ien  embolism  can  be  proved 
to  have  previously  taJcen  place  in  other  organs^  a  probable  diag- 

*  A  mixture  of  sulphuric  acid  and  alcohol,  one  part  to  three.  —Trans. 


of  the  cases  could  even  be  felt.  Bloody  stools 
^n — have,  unfortunately,  been  noticed  in  only  a 

of  diagnosticating  tlic  lesion  in  question  are, 
n  the  four  cases  of  embolism  of  the  mesenteric 
langen  (see  Faber,  1.  c),  the  affection  was  not 
)ectcd;  while  a  differential  diagnosis  between 
it  of  the  inferior  mesenteric  arteries  must  bo 
ng  the  distinction  which  has  been  supposed  to 
'sh  blood  continually  oozes  from  the  rectum,  and 
e  region  of  the  rectum. 


Prognosis. 

estinal  hemorrhage,  if  at  all  profuse, 
om.  It  is,  of  course,  true  that  long- 
irring  hemorrhages  are  often  borne 
even  a  relief  to  the  distress  of  the 
rlien  the  bleeding  is  preceded  by  in- 
:h  as  occurs  in  cirrhosis  of  the  liver  ; 
an  term  for  hemorrhoids — flux  from 
Buss) — shows  how  much  reliance  has 
irgeof  the  "morbidly -altered"  blood 
Even  under  such  unfavorable  cir- 
er,  a  hemorrhage  has  been  regarded 
propitious,*  because  its  occurrence  is 
1,  not  only  by  the  patient's  revival 
,  but  also  by  an  unquestionable  im- 
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apparently  favorable  hemorrhages  may  ultimately  prove  da^j 
gerous  from  the  direct  loss  of  nutritive  material  and  the  nssolt'f 
ing  ansemic  symptoms,  a  recurrence  of  the  hemorrhage  sfX'RHf  if 
later  is  always  to  be  feared,  as  a  glance  at  the  etiology  uf  (h 
intestinal  hemorrhages  will  show.     In  most  cases,  moreover,! 
is  impossible,  owing  to  the  uncertainty  of  the  remedies  at  ( 
disposal,  to  tell  how  long  the  hemorrhage  will  last. 

Hemorrhages  from   large  vessels  are  more  dangerous  \h 
capillary  bleedings  ;  but,  in  estimating  the  danger  in  a  giveJic 
our  best  guide,  aside  from  the  quantity  of  blood  lost,  will  be  I 
condition  of  the  patient's  strength  and  the  nature  of  thel 
daniental  disease  which  has  occasioned  the  heniorrhage,  altbo 
of  course,  the  comparative  risks  in  the  different  affections  do  I 
admit  of  a  formal  tabulation. 


Treatmefd. 

The  same  principles  of  treatment  which  were  laid  iovm  tof^ 
gastric  hemorrliages  will  apply  also  in  general   to  the  c^inJ  , 
intestinal  bleedings^  and,   therefore,  for  the  sake  of  avoidiil] 
repetitions,  we  i-efer  to  the  article  on  Hmmatemesis,  in  regaid^ 
the  special  advantages  of  the  various  remedies  and  the 
tions  for  their  use* 

As  in  gastric,  so  also  in  intestinal  hemorrhage,  the  primirr] 
indication  is  resf,  and  tliis  not  only  for  the  whole  bodv, 
particularly  for  the  bleeding  intestine.     The  latter  oliject  will  1 
best  attained  by  entire  abstiiumcefromfood^  and  by  the  2 
istration  of  opium  when  there  is  evidently  an  increase  d  I 
peristaltic  movements  of  the  intestine. 


Although  eitpcriments  have  hitherto  faUcd  to  confirm  what  has  beeni 
thousuntls  of  casL's  in  wliich  tliis  tlriig  has  l^ecn  used  therapeuticaUvi  Tii>, 
exerU  a  quktbaj  iufluencc  uptm  thti  tnadefiiefits  of  (he  inUHine^-Saase^  In  1 
observed  that,  at  least  immediately  aftor  its  administration,  the  dmp 
iutestinal  stimulant — and  although  it  is  iu  the  highest  degree  probahl 
at  first  iticrciLses  the  bhjod  pressure ;  yet  practically,  when  one  blootlif 
iticcced^i  am}iha\  the  use  of  opium  can  hardly  lie  dispensed  with.     Still 
be  forgotten  that  auy  harm  vvliich  may  result  from  this  iucreaae  of  tb 


5  employed  (see  p.  289). 

I  recomiri ended  for  a  direct  stancliing 

one  I  can  recommend  is  ergoline^ 
lly  in  doses  of  a  grain  and  a  half — at 
)m  which  I  have  seen  unquestionable 

alum,  whey  a3  a  drink,  and  for  its 
ion  of  the  chloride  of  iron,  from  live 
a  water,  or  in  a  decoction  of  marsh- 
sti/piic  artion  from  the  latter  is  eon- 
.me  donbts  as  were  expressed  in  the 
lage.  In  a  similar  manner  the  acetate 
let  as  astringents.  These  astringents 
n  the  liemorrhage  proceeds  from  the 
small  intestine,  because,  in  the  former 
[)n  in  tlie  form  of  injections,  they  can 
contact  with  tlie  bleeding  part  (one  to 
annin  or  chhjiide  of  iron). 
•or  is  ice^  applied  externally,  either  in 
empresses  (see  foot-notej  p.  391)  or  in- 
er  bags.  However  heretical  it  may 
ry  favorable  opinion  of  this  remedy. 
hvLB  produced  in  the  intestinal  mucous 
even  if  it  were  moro  consid(nval:>le,  we 

the  expenments  of  Caliburces  have 
normal  tempeniture  of  tlie  body  falls 


458     LEUBE.— DISEASES  OF  THE  STOMACH  AND  INTESTINES. 

complete  consideration  of  these  subjects,  under  the  head  of  Gas 
trie  Hemorrhage. 

In  regard  to  the  after  treatment^  it  is,  above  all,  important  that 
the  intestinal  mucous  membrane  should  be  spared  as  much  as 
possible.    At  all  events,  entire  abstinence  from  solid  food  is  to  be 
insisted  upon  for  some  time,  and  only  the  most  easily  digestible 
diet,  such  as  milk,  meat- solution,  etc.,  should  be  allowed.    It  is 
well,  also,  to  continue  for  some  time  the  use  of  astringents.    But 
in   all  cases    the  most  important  indication  is  to  prevent  the 
occurrence  of  relapses,  by  measures  directed  to  the  fundamental 
disease.     Unfortunately,  however,  in  many  cases  of  intestinal 
hemorrhage,  the  prospect  of  success  in  this  direction  is  not  veiy 
encouraging.    The  special  treatment  requisite  in  cases  of  cirrhosis 
of  the  liver,  typhoid  fever,  etc.,  cannot,  of  course,  be  considered 
here ;  but  this  much  may  be  said,  that  striking  results  may  be 
obtained  by  the  administration  of  antidotes  in  cases  of  poisoning, 
and  by  the  use  of  quinine  in  the  alarming  hemorrhages  which 
occur  during  the  course  of  intermittent  fever ;  moreover,  that  in 
anomalous  menstruation  the  bleeding  should  be  restored  to  the 
right  channel,  and  that  in  hemorrhoids  and  chronic  constipation 
a  regulation  of  the  diet  and  of  the  evacuations  of  the  bowels  are 
requisite  in  addition  to  the  merely  local  treatment  of  the  phk- 
bectases.    The  question  as  to  how  much  success  is  to  be  expected 
from  the  treatment  of  ulcerations,  has  already  been  discussed  at 
length  in  the  chapter  on  Intestinal  Ulcerations  (see  p.  423).    For 
the  intestinal  hemorrhages  which  occur  in  purpura,  the  prepara- 
tions of  bark,  acids,  iron,  ergot,  etc.,  have  been  regarded  as  indi- 
cated by  the  cause  of  the  hemorrhage.    In  the  so-called  **  mechan- 
ical-' hemorrhages,  due  to  an  obstruction  in  the  circulation,  a 
relapse  may  almost  always  be  expected,  and  even  death,  when  the 
bleeding  is  produced  by  embolism  of    the  superior  mesenteric 
artery.     In  most  of  these  hemorrhages,  occasioned  by  disturb- 
ances of  circulation,  active  stimulation  of  the  heart  is  required 
by  the  causal  indication. 
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[  Eateralgia*    Colica.    Euterodjuia,    Colic, 

,  Ywy  full  account  of  the  older  literature  b.  JH&tAcqmt  lit.  med,  dig.  1805,— T^m. 
WiUii  op.  onui.  Tom.  H.  p.  U.  Cup.  XV*  p,  ^20,  ff.  De  PasaioDe  colica,  Genf. 
i&BO.--  Sauvtiges,  NosoL  methodicft.  U.  90,  ii.  17§8,  distinguishes  22  varieties  of 
poltc—Tajypierd  de^  Hanches,  Traite  dea  nmlivdica  de  plomb.  1830. — Rtimherg^ 
S^ervenkrankbeitem  1857.  S,  im-llb.— Henoch,  Klinik  der  Unterleibskrank- 
leiten.  Bd.  ni.  1858.  1858.  S,  L  fS.^Werthebnber,  Uebcr  die  Kolik  im  Kindea- 
ilter,  Deutsches  Arcliiv  fQr  klinischc  Mcdicin.  IStiO.  I.  5.  2%^,^0pi}olzer^ 
Kliniscber  Vortrag.  Wiener  medic.  Wochenschrift  1867.  S.  7Si,  743,  755.  773, 
NS,  a'Sa,  883,  964, 4)79,  1044.— JVVrrw,  TF.,  Neuralgia  in  the  bowels.  Cure  by 
U«enie.  Brit  Med,  Journal,  X^^B^^Eulenhtrf;^  Lehrbucli  der  functionelk'n 
JJcrvetikrttnkheiten.  1871,  S,  200.--jru#*;/iau;  mw?  ifaiVr,  Zur  patbolog.  Aunt. 
let  chrontachen  Saturaismus.  Deutsches  Archiv  fiir  kiinische  Medicin,  IX.  S, 
163. — Euhnhurg  und  Guttmann,  Patbologie  des  Sjnapathicus.  1873.  S.  124. — 
Beard  and  E^jctitell,  Electricity,  1874. 

Dorresponding  to  the  definition  given  for  the  neuroses  of  the 
nach  in  the  introduction  to  the  chapter  on  Gastmlgia,  we  un- 
stand  by  enter alg la  those  morbid  conditions  which  are 
'edly  referable  to  the  sens itim  sphere  of  the  iniestinal  nerves  ; 
}kh  manifest  themselees  m  an  excessive  irritability  of  the 
\ter;  and  in  which  there  is  anatomically  nothing  to  be  found 
U  contraindicates  the  exclusive  Umitalion  of  the  disease  to 
r  nermus  system.  We  shall  exclude  from  consideration  in 
s  chapter,  therefore,  all  those  colicky  jjains  whicli  occur  in  in* 
tlaal  diseases  attended,  like  cancer  and  ulcer  of  the  intestine, 
pathologico-anatoinical  changes  in  the  structure  of  the  wall 
the  bowel. 

We  know  so  little  at  present  in  regard  to  the  movements  of 
intestines  and  in  regard  to  the  nerve-tracks  along  wliich  the 
tor  influence  is  transmitted,  that  I  shall  not  venture  to  decide 
question  whetlier  the  spasmodic  contraction  of  the  intestinal 
J,  BO  frequently  noticed  during  tlie  attacks  of  pain,  is  of  the 
are  of  a  neurosis  or  merely  a  reflex  symptom  of  the  colic. 

Etiology, 

rhe  causation  of  enteralgia  will  be  more  readily  understood  if 
classify  the  very  numerous  conditions  which  give  rise  to  this 
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symptom,  under  two  heads :  the  first  including  the  colics  which 
are  occasioned  by  abnormal  irritants  in  the  intestinal  cand^ 
and  the  other  those  which  are  due  to  an  abnormal  irritability 
of  the  intestinal  nerves.  In  many  cases  the  colic  is  the  combined 
result  of  both  these  causes  being  more  intense  than  one  would 
expect,  from  the  nature  of  the  irritant  present  in  the  intestinri 
canal — for  example,  the  severe  colic  excited  in  hysterical  patienta 
by  an  accumulation  of  gas. 

To  the  first  category— ^Ae  colics  depending  upon  abnormal 
irritants — belong  the  colicky  pains  excited  by  wormSj  which 
are  irritated  by  certain  articles  of  food.  Abnormal  irritations 
may  be  produced  also  hy  foreign  bodies^  kernels  of  fruits,  partic- 
ular kinds  of  food,  such  as  mushrooms,  shell  fish,  etc.,  fsBcal  con- 
cretions and  gall  stones,  the  latter,  when  they  are  of  large  size, 
sometimes  giving  rise  to  long-continued  colic  during  their  pas- 
sage through  the  intestine.  (See  Frerichs,  Leberkrankheiten.  II. 
S.  503.) 

The  same  symptom  may  occur  also  in  /cecal  impaction^  as  a 
result  of  the  intense  irritation  produced  by  the  distention  of  the 
bowel,  and  by  the  continued  pressure  upon  the  intestinal  nerves. 
Constipation  may  also  act  as  an  indirect  cause  of  colic  by  the  re- 
tention of  gases  which  it  occasions  above  the  faecal  accumulation. 
When  the  gas  becomes  inclosed  between  an  impacted  fsecal  mass 
below,  and  a  descending  mass  of  faeces  above,  it  gradually  distends 
this  circumscribed  portion  of  the  bowel,  and  excites  severe  pains, 
which,  however,  disappear  as  soon  as  the  flatus  escapes.      This 
''wind  colic"  is  particularly  frequent  and  distressing  in  young 
children,  at  which  age,  moreover,  colic  from  other  causes  is  also 
a  very  common  symptom.    In  new-born  children,  as  Sauvages 
has  pointed  out,  colic  may  be  produced  by  retention  of  the  meco- 
nium.     Generally,  however,  in  children  as  well  as  in  adults,  the 
colic,  as  already  remarked,  is  evidently  due  to  the  use  of  some 
fermentable  article  of  food  (in  adults,  cabbage  or  other  vegetables, 
new  beer,  etc.),  which,  by  its  abnormal  decomposition,  produces 
gaseous  distention  of  the  bowel  and  traction  upon  the  intestinal 
nerves. 

This  is  probably  the  explanation  of  all  those  cases  in  which 
the  attack  of  colic  has  been  preceded  by  the  use  of  spoiled  or 
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fermenting  articles  of  food.  The  same  symptom  may,  however, 
occasionally  be  produced  by  otherwise  perfectly  sound  ingesta, 
when  they  are  taken  very  cold  or  in  excessive  quantities,  or  if 
they  are  coarse  and  indigestible,  as  is  the  case  with  many  vege- 
tables, fruits,  etc. 

Another  very  frequent  cause  of  colic  is  an  exposure  to  cold^ 
particularly  when  the  exposure  affects  the  skin  of  the  abdomen  or 
feet.  The  neuralgia  (colica  rheumatica)  which  occurs  under  these 
circumstances  is  probably  produced  in  this  way  :  the  suddenly 
cooled  blood  upon  the  surface  of  the  body,  entering  the  intestinal 
vessels  under  the  strong  pressure  induced  by  the  collateral  hyper- 
semia,  acts  as  an  abnormal  irritant  to  the  sensitive  nerves  (Colin) 
which  run  in  the  sheaths  of  the  intestinal  arteries.  Many  ca- 
thartics^ such  as  senna,  which  are  well  known  to  excite  colicky 
pains  without  inducing  inflammation,  may  also  be  included 
among  the  causes  of  colic. 

While,  as  in  the  preceding  cases,  the  irritation  of  the  intesti- 
nal nerves,  by  which  the  enteralgia  is  produced,  usually  starts  in 
the  intestinal  wall  itself,  in  other  instances  the  irritation  may  pro- 
ceed from  the  more  centrally  situated  portions  of  the  nerves.  At 
least  this  seems  to  be  the  explanation  of  the  very  rare  colics, 
which  occur  in  diseases  of  the  spinal  cord,  and  of  the  more  fre- 
quent radiated  enteralgias  met  with  in  affections  of  the  liver,  kid- 
neys, uterus,  ovaries,  etc.  Upon  this  point  we  possess  anatomi- 
cal evidence  of  quite  a  decisive  chai-acter,  in  the  results  of  some 
autopsies  made  upon  persons  who  have  died  from  lead  poison- 
ing.^ Of  all  the  remedies  used  in  medicine,  there  are  none  which 
are  so  notoriously  apt  to  produce  colic  as  lead^  and,  to  a  less 
degree,  i\\e  preparations  of  copper. 


'  Tanqu^rel  reports  one  case  (No.  25)  in  which  the  ganglia  of  the  abdominal  sympa- 
thetic were  enlarged  to  two  or  three  times  their  natural  size.  Segond,  in  the  endemic 
colic  in  Cayenne— undoubtedly  an  endemic  of  lead  colic— repeatedly  found  hypertrophy 
and  indoration  of  the  ganglia  and  filaments  of  the  sympathetic  see  Romberg,  Nerven* 
krankheiten  p.  102).  Recently,  Kussmaul  and  Maier,  in  an  individual  who  had  died 
from  chronic  saturnism,  found  proliferation*  and  sclerosis  of  the  connective  tissue  septa 
in  several  of  the  ganglia  of  the  sympathetic,  and  proliferative  thickening  of  the  connec- 
tiYe  tissue  in  the  sheaths  of  the  vessels,  especially  the  small  arteries  of  the  intestinal 
sobmnoosa. 


I 
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The  action  of  the  former  has  been  carefully  studied.  Tanqu^rel  des  Plandieit 
in  his  epoch-making  work  on  lead  diseases,  expressed  the  opinion  that  lead 
colic  was  due  exclusively  to  an  affection  of  the  sympathetic;  and  althoo^ 
such  lesions  have  been  found  in  only  a  few  instances,  his  theory  must  be  accepted 
at  the  present  day  as  a  very  plausible  one,  especially  in  view  of  the  fact  thik 
Heubel,  who  induced  lead  colic  in  animals  experimentally,  has  proTed  tint 
the  nerve  tissue  has  a  greater  affinity  for  lead  than  is  shown  by  any  other  orgin 
which  can  be  concerned  in  the  production  of  the  symptoms  of  lead  poisoning. 
Lead  may  enter  the  body  in  a  great  variety  of  ways,  but,  as  is  well  known,  the 
most  frequent  sufferers  from  saturnism  and  lead  colic  are  those  persons  who  ok 
preparations  of  lead  in  their  business — for  example,  painters,  potters,  and  especially 
the  workmen  in  white  lead  and  red  lead  factories.  As  this  subject  is  fully  con- 
sidered in  another  part  of  this  work  (Toxicology,  last  volume  of  this  cyclopsdia), 
it  is  unnecessary  to  go  into  any  further  details  here. 

The  forms  of  colic  last  mentioned  introduce  us  to  our  second 
subdivision  of  enteralgia,  viz.,  that  in  which  we  have  to  deal  with 
a  cliange  in  the  normal  condition — a  hypercesthesia — of  the 
intestinal  nerves,  and  in  which,  therefore,  the  element  of  abnor- 
mal irritation  plays  but  a  subordinate  part.  At  the  head  of  the 
causes  included  under  this  category  stands  Tiysteria.  This 
neurosis,  which  is  characterized  by  a  perverse  irritability  of  the 
entire  nervous  system,  gives  rise  not  only,  as  we  have  previously 
seen,  to  neuralgia  of  the  stomach,  but  also  to  enteralgia.  The 
colics  which  occur  in  rheumatic  patients  are  probably  also  to  be 
referred  to  an  abnormal  iiTitability  produced  by  the  impaired 
nutrition  of  the  intestinal  nerves. 

As  in  gastralgia,  so  also  in  enteralgia,  the  cause  frequently 
eludes  detection. 


Symptomatology. 

The  attack  of  colic  may  either  be  preceded  by  premonitorjr^ 
symptoms,  such  as  nausea,  tympanites,   rumbling  and    slights 
griping  pains,  or  it  may  develop  at  once  in  its  full  intensity 
without  any  warning.     The  pains  are  of  a  tearing,  cutting,  and 
most  frequently  of  a  griping  character,   and,    although  they 
may  shoot  in  various  directions,  they  are  usually  concentrated 
in  the  region  of  the  umbilicus.    The  patient  is  generally  restless ; 
anxiety  and  an  expression  of  pain  are  depicted  upon  his  fea- 
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:^\  the  extremities  and  face  are  cool  and  covered  with  a 
'fd  sweat ;  the  pulse  is  usually  soiall^  hard,  and,  at  least  in  lead 
ic,  slow.  The  patient  either  lies  quiet  with  the  body  bent 
father,  or  he  rolls  about  in  pain,  and  seeks  to  relieve  this  dis- 
ss by  pressing  his  hands  or  some  solid  object  against  the 
lomen,  or  by  lying  upon  his  stomach.  Frequently,  however^ 
I  abdomen  is  painfid  on  external  pressure,  and  may  even  be 
per^sthetic.  The  appearance  of  the  abdomen  differs  very 
ch  in  different  cases  ;  the  integuments  are  tense,  sometimes 
racted,  at  other  rimes  distended,  either  over  the  whole  surface  or 
pfiionally  only  at  particular  parts.  In  the  latter  case  the  local 
fc^Qtion  or  retraction  may  be  occasioned  by  the  imprisonment 
gas  in  certain  portions  of  the  intestine  or  by  spasmodic  con- 
ation at  particular  points.  The  participation  of  the  abdomi- 
muscles  in  the  spasm  is  clearly  shown  by  their  hardness  and 
Bion,  and  in  some  instances  by  tlie  retraction  of  the  testicle 
Bn  the  cremaster  muscle  also  becomes  contracted* 
That  the  pain  is  a  true  neuralgia  is  apparent,  not  only  from 
nt  has  already  been  said,  but  also  from  its  periodic  cliaracter 
llthough  this  feature  of  the  pain  is  not  so  uniformly  present 
ia  other  neuralgias— and  from  the  sudden  cessation  of  the 
dns,  followed  by  a  feeling  of  complete  relief.  Not  unfre- 
lently  the  attack  terminates  with  a  movemimt  of  the  bowels 
an  escape  of  flatus  in  an  upward  or  downward  direction. 
Among  the  concomitant  symptoms  may  be  mentioned  ;  vomit- 
f,  cardialgia,  oppression  of  breathhig,  hiccoughj  tenesmus, 
jent  micturition,  priapism,  giddiness,  fainting,  tremors  or 
snal  convulsions.  Cons tipat inn  is  generally  |>resent  in  cases  of 
Q-inflammatory  colic,  and,  when  the  attack  is  due  to  lead 
isoning,  this  symptom  may  last  for  days  or  weeks. 
In  3'oung  children  the  pain  of  colic  is  manifested  by  cries, 
itlessness,  and  retraction  of  the  limbs.  The  cliild  refuses  to 
fse,  or  lets  go  of  the  nipple  as  soon  as  it  takes  hold  of  it. 
The  duiution  of  colic  is  extremely  variable  ;  it  njay  last  only 
ew  moments  or  for  days,  with  intervening  remissions,  and  is 
y  liable  to  return. 

ith  our  present  views  enteralgia  must  be  regarded  as  a 
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neurosis  of  the  sympathetic  nerve.  At  least  the  complex  of 
symptoms  just  mentioned,  as  well  as  the  post-mortem  examina- 
tions above  referred  to,  seems  to  point  in  this  direction,  and 
recently  attempts  have  been  made  to  throw  additional  light 
upon  the  subject  by  bringing  the  symptoms  into  connection  with 
certain  physiological  facts. ^  The  constipation,  for  instance,  may 
be  explained  by  the  inhibitory  action  of  the  splanchnic  ner?e 
upon  the  peristaltic  movements  of  the  intestine  (Piiuger),  and 
probably  also  the  scanty  urine  in  lead  colic  by  the  controlling 
influence  of  the  same  nerve  through  its  renal  branch  upon  the 
renal  secretion  (Eckhard,  Knoll).  The  element  of  pain  finds  its 
physiological  analogue  in  the  pain  which  occurs  on  division  of 
the  splanchnic  nerves  (Ludwig  and  Haflfter),'  and  may  also  be 
explained  by  the  fact  that  the  arteries  of  the  abdominal  viscera 
are  specially  provided  with  sensitive  nerves  which  form  a  net- 
work around  the  vessels  (Colin).'  Finally,  the  retardation  of 
the  pulse  may  be  naturally  explained  by  the  reflex  inhibition  of 
the  cardiac  movements,  wliich  occurs  when  the  vagus  is  irritated, 
as  is  illustrated  by  the  well-known  experiments  of  Goltz,  in 
which  the  same  symptom  was  produced  by  blows  upon  the  epi- 
gastrium. Inasmuch,  also,  as  irritation  of  the  vagus  is  known 
to  produce  violent  movements  of  the  intestine  (Sanders  Ezn.),*  it 
is  probable  that  the  spasm  of  the  bowel  in  colic  is  also  to  be 
referred  to  similar  reflex  processes. 

Diagnosis. 

Tlie  diagnosis  of  colic,  when  the  chief  features  of  the  disease 
are  well  marked,  usually  presents  no  difficulties.  On  the  other 
hand,  it  is  by  no  means  easy  to  distinguish  between  a  nervoufl 
colic  and  the  pains  which  proceed  from  inflammatory  or  ulcera- 
tive processes  in  the  intestine.  The  distinction  generally  relied 
upon,  viz.,  that  pressure  upon  the  abdomen  increases  the  pain  of 

'  See  Jleubel^  Pathogenese  und  Symptome  der  chron.  Bleivergiftung.  1871.    EfdOr 
burg  ard  Gnttmann,  Die  Pathologie  des  Sympathicus.  1873. 

'  ITerUe  and  Pfe.nffer,  Zeitschr.  fur  rationelle  medicin,  Neue  Folge.  4.  S.  823. 

3  Comptes  Rendus.  65.  p.  403. 

*  Ceutralbl.  fiir  die  medic.  Wiasenchaften,  1871.  S.  479. 
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ftnunation  and  diminishes  that  of  pure  colic,  is  unfortunately 
becseptive  one,  because  in  intestinal  ulceration  the  patient 
letimes  experiences  relief  from  pressure,  while  in  lead  colic 
pains  are  frequently  aggravated  by  the  same  means.  The 
eral  rule,  however,  still  holds  good  that,  when  the  pain  is 
ceased  by  deep  pressure,  inflammation  rather  than  enteralgia 
adicated,  while  if  the  attacks  of  pain  occur  suddenly  in  the 
tst  of  good  health,  and  the  severe  pain  be  followed,  without 
Itment,  by  entire  relief,  enteralgia  is  indicated.  Attention, 
PBver,  should  be  directed  to  the  coexisting  symptoms  of  other 
Hises,  and  particularly  to  whether  the  attack  has  been  pre- 
ed  by  any  injurious  influences  which  may  have  occasioned 
tsolic. 

As  regards  the  special  causes  of  the  affection,  if  the  attack 
jin  with  uncomfortable  sensations  in  the  epigastrium  and  with 
siting,  the  chances  are  that  the  colic  has  been  produced  by 
^gestible  foodj  and  the  vomited  matters  should  always  be 
l^ted,  in  the  hope  of  finding  portions  of  the  offending  in- 
•a  If  the  colic  depend  upon  an  accumulation  of/ceces^  the 
gnosis  may  be  made  from  the  antecedent  constipation  or 
Bgishness  of  the  bowels,  the  detection  of  nodular  masses  in 
abdomen,  the  presence  of  conditions  which  are  favorable  to 
occurrence  of  constipation  (e.  g,^  pregnancy),  and  finally  from 
relief  afforded  by  a  movement  of  the  bowels.  Colic,  arising 
tn  an  excessive  accumulation  of  intestinal  gases,  may  be 
gnosticated  by  the  considerable  distention  of  the  abdomen — 
Bcient  in  some  cases  to  interfere  with  the  respiration — by  the 
fik  rumbling  along  the  intestine,  and  the  momentary  improve- 
ait  of  the  symptoms  when  the  flatus  escapes.  When  the  colic 
excited  by  the  presence  of  worms  in  the  intestinal  canal,  we 
e  to  be  guided  by  the  previous  history  of  uncomfortable  sensa- 
)n8  in  the  abdomen,  the  craving  for  food,  and  the  existence  of  a 
eat  variety  of  nervous  derangements.  The  diagnosis  in  such 
see  wUl,  of  course,  be  clearer  if  round  worms  or  fragments  of 
lise  have  escaped  in  the  stools. 

When  the  colic  is  due  to  rheumatic  influences,  the  symptoms 
!  rarely  of  a  distinctive  character;  our  only  reliance  in  such 
es  must  be  the  positive  absence  of  other  causes,  and  the  fact 
VOL.  vn.— 30 
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that  the  outbreak  of  the  enteralgia  was  immediately  preceded  bj 
a  marked  exposure  to  cold. 

The  colic  which  occurs  in  hysterical  paiients  is  sometimes 
difficult  to  distinguish  from  abdominal  inflammation,  on  account 
of  the  cutaneous  hypersesthesia  in  these  cases,  which  renders 
pressure  very  painful,  and  may  thus  counterfeit  peritonitis,  as  is 
shown  by  the  following  striking  case  reported  by  Henoch. 


22 
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A  young  hysterical  woman  was  attacked  with  extremely  severe  abdominal  pain, 
which  increased  from  hour  to  hour,  and  radiated  from  the  umbilical  region  in  all 
directions.  The  pains  were  continuous,  but  at  times  increased  to  an  extraordinaiy  I  ^ 
violence.  Any  pressure  upon  the  soft  undistended  abdomen  was  painful,  and  rough  |  S£ 
handling  of  the  skin  of  the  abdomen  excited  extreme  distress.  Painful  and  urgent 
micturition,  pulse  unusually  rapid,  features  sunken,  extremities  cooL  The  attack 
lasted  in  its  full  intensity  for  forty-eight  hours,  then  gradually  declined,  and  finally 
ceased  entirely  on  the  fourth  day,  leaving  the  patient  in  a  state  of  extreme  prostra- 
tion.   After  a  few  months  the  same  scene  recurred. 

Under  such  circumstances  the  presence  of  the  globus  hysteri- 
cus, spasms,  and  other  symptoms  of  hysteria,  the  observation 
that  deep  pressure  is  not  materially  more  painful  than  the  most 
superficial  pressure — a  symptom  to  which  Watson  has  called 
very  particular  attention — the  age  of  the  patient,  etc.,  will  protect 
against  mistakes.     Still,  in  view  of  the  similarity  between  the 
symptoms  of  colic  and  those  of  a  commencing  peritonitis,  we 
should  never  forget    to  search    for   any  causes  which  might* 
occasion  the  latter,  and  particularly  to  carefully  examine  tha 
abdominal  rings  for  an  incarcerated  hernia. 

Lead  colic  is  usually  distinctly  charaterized  by  obstinate  con-^ 
stipation,  with  a  tense,  or,  it  may  be,  retracted  abdominal  wall^ 
scanty  urine,  hardness,  and  slowness  of  the  pulse,  a  bluish-gray^****^ 
line  upon  the  gums,  paralysis,  etc.  ;  still  in  lead  colic  also  the 
antecedent  history  is  of  far  more  importance  than  the  symptoii 
of  the  attack. 

The  particular  portion  of  the  intestine  which  is  chiefly  affected — ^ 
can  very  rarely  be  determined.     The  situation  of  the  pain  in  the 
umbilical  region  is  certainly  no  indication  that  the  small  intestine 
is  the  part  affected,  because  Bamberger  has  found  the  umbilical — - 
region  painful  in  the  great  majority  of  cases  of  dysentery  9.9^ 
well  as  in  very  many  other  intestinal  affections  attended  by  colic^ 
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When,  however,  the  pain  is  clearly  limited  to  the  hypogastrium 
and  sacral  region,  and  is  accompanied  by  a  "bearing-down  sen- 
sation^' in  the  rectum  and  its  vicinity,  it  is  safe  to  infer  that  the 
sympathetic  nerve  filaments  of  the  hemorrhoidal  plexus,  which 
are  distributed  to  the  inferior  portion  of  the  rectum,  are  affected — 
a  form  of  neuralgia  of  the  sympathetic  which  Romberg  ^  was  the 
first  to  describe,  and  to  which  he  gave  the  name  "  hypersestliesia 
plexus  hypogastrici."  Aside  from  its  occurrence  in  the  not 
infrequent  menstrual  colic  of  women,  it  is  met  with  most  com- 
monly in  connection  with  hemorrhoidal  disease  of  the  rectum, 
and  then  may  receive  the  special  designation  of  ''hemorrhoidal 
colic." 

Prognosis. 

If  we  leave  out  of  account  the  colics,  which  are  produced  by 
local  disease  of  the  intestine,  and  in  which  danger  may  arise 
from  the  fundamental  disease,  such  as  ulceration,  strangulated 
hernia,  etc.,  the  prognosis  of  the  colic  itself  may  be  regarded  as 
favorable.  In  very  rare  cases,  however,  death  may  occur  at  the 
height  of  the  attack  from  rupture  of  the  intestine,  which  has 
been  excessively  distended  by  gas  (Oppolzer),  or  from  convul- 
sions, as  happened  in  a  case  reported  by  Wertheimber,  in  whicli 
round  worms,  knotted  together  in  a  mass  as  large  as  a  fist,  were 
found  in  the  small  intestine.  In  judging  of  the  course  which  the 
affection  is  likely  to  pursue,  it  should  also  be  borne  in  mind  that 
the  colic  in  many  cases  is  very  apt  to  recur. 

Treatment 

The  removal  of  the  causes  which  underlie  the  occurrence  of 
the  colic  constitutes  of  course  the  most  important  indication, 
and  all  the  more  because  relapses  are  always  to  be  appreliended. 
This  indication  can  be  best  carried  out  in  most  cases  by  the  ad- 
ministration of  cathartics^  not  only  when  the  colic  has  been 
produced  by  fiecal  accumulation,  or  by  the  use  of  irritating, 
fermenting,  flatulent  articles  of  food,  but  also  even  in  cases  of 
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hysterical  enteralgiaj  because  here  also  the  violent  reactiuii  yl^ 
the  intestinal  nerves  may  be  immediately  excited  by  the  pn 
of  abnormal  ingesta.    In  lead  colic j  moreover,  purgatives  torn^ 
important  part  of  the  highly  praised  Tmitement  de  la^ 
and  of  the  vai'ious  moditications  of  this  treatment.     Us 
however,  at  least  in  the  severer  forms  of  enteralgia,  it  is  be^i 
first  treat  the  attack  itself,  and  then  to  carry  out  tlie  abo?e-i 
tioned  causal  indication  immediately  after  the  attack  has  i 
sided.    In  all  cases,  with  the  exception  of  lead  colic,  mildi 
tics  are  to  be  preferred,  because  the  tnore  powerful  onea  \ 
liable  to  directly  aggravate  the  colic.     This  precaution  i 
served  as  long  ago  as  the  time  of  Sauvages,  w4io  recomn 
only  the  long-continued  use  of  the  oil  of  sweet  almonds  in  1 
doses.     In  place  of  this,  we  may  use  also  castor-oil,  rhubai^< 
calomel,  or  we  may  evacuate  the  bowels  by  means  of  enematii. 

When  tile  colic  is  produced  by  an  accumulation  of  gaa  i 
may  be  sometimes  afforded  by  expelling  the  gas  from  the  bo* 
either  upwards  or  downwards,  by  means  of  cautious  pn 
upon  the  abdomen.  In  sucli  cases,  moreover,  earmmatlm\ 
been  found  useful  by  promoting  the  peristaltic  movements;  ] 
haps  also,  remedies,  whicli  check  fermentation  in  the  int( 
may  be  used  wdth  advantage  :  capsicum,  chamomile,  caW 
seeds,  pejjpermint  leaves,  from  half  a  teaspoonful  to  a  t€ 
ful  to  a  cup  of  liot  water.  These  infusions  are  useful,  alsoj 
colic  from  exposure  to  cold,  because  they  seem  to  aid  the  i^- 
rable  diaphoretic  action,  which  can  be  induced  by  cov-i::.  '' 
patient  with  blankets.  Heated  stones,  poultices,  etc.,  aif  iiW^^j 
viceable — in  fact,  the  majority  of  attacks  of  colic  are  benefitfidl 
the  application  of  heat.  In  Ju/sterical  cases  the  derivative  1 
ment  miij  be  supplemented  by  enema ta  of  asafoetifla  (a  diachi 
and  a  half)  or  valerian  (two  drachms  and  a  half  to  the  injecti 
and  in  some  cases  these  remedies  unquestionably  act  very  h^^ 
ably.  When  the  colic  is  excited  by  the  presence  of  wo 
tlH^rnintics  should  of  course  be  given  in  addition  to  ci 
and  iu  hemorrhoidul  colic  leeches  to  the  anus  may  be  iv 
by  the  indicatio  causalis. 

As  in  all  neuralgiasj  our  main,  and  in  fact  only,  relia*] 
tile   immediate  relief   of   pain,   is  narcotics — generally 
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The  usual  treatment  is  to  first  alleviate  the  pain  by  laudanum  or 
a  hypodermic  injection  of  morphine,  then  to  give  a  cathartic,  and 
afterwards  more  opium  if  necessary.  The  usually  constipating 
action  of  opium  need  not  deter  us  from  using  the  drug  where  an 
evacuation  of  the  bowels  is  desirable,  because  we  may  reasonably 
hope  by  its  use  to  relax  the  spasmodic  contraction  which  is 
very  commonly  present  in  some  portions  of  the  intestines  and 
which  acts  as  an  obstacle  to  the  propulsion  of  the  ingesta.  Ex- 
perience has  shown— at  all  events,  particularly  in  cases  of  lead 
colic — that  it  is  the  administration  of  opium  which  first  produces 
a  movement  of  the  bowels  and  a  relaxation  of  the  abdomen. 

Still  more  rational  is  the  use  of  atropine,  which,  as  shown 
by  von  Bezold  and  Bloebaum,  diminishes  or  even  abolishes  the 
irritability  of  the  intestinal  nerves,  and  thus  places  the  intestine 
in  a  condition  of  rest.  This  remedy  deserves  a  more  extended 
trial  in  colic,  in  view  of  the  excellent  results  obtained  by  Werth- 
eimber,  in  the  colic  of  children,  with  the  extract  of  belladonna 
dissolved  in  bitter  almond  water  (one  grain  to  the  ounce,  eight 
drops  every  one  or  two  hours),  while,  by  the  continued  use  of  the 
drops  (six  drops  two  or  three  times  a  day),  he  always  succeeded 
in  overcoming  even  obstinate  constipation. 

Whether  electricity  is  as  serviceable  in  cases  of  colic  as  in 
cardialgia,  it  is  impossible  to  say.  It  may  be  employed  with 
some  benefit  for  one  of  the  symptoms  connected  with  the  colic — 
the  meteor  ism — as  I  can  confirm  from  my  own  experience 
When  the  meteorism  is  so  highly  developed  as  to  threaten  rup- 
ture of  the  intestine,  it  may  be  necessary  to  puncture  the  bowel 
with  an  exploring  needle,  as  has  recently  been  frequently  done 
with  favorable  results.* 

>  See  the  diBouasion  in  the  Paris  Academy  of  Medicine,  CanstaWs  Jahresber.  1871, 
p.  151 — especially  the  statement  of  Fonssagrives,  that  he  has  punctured  eighty  times 
vithout  had  results. 
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Solations  of  CoxLtinnity. 
Rupture  of  the  Intestine.    EnterorrTiexis. 

Old  literature,  s.  PUmequeCs  Lit.  med.  digesta  under  Intestini  Ruptura  spec :  CZov- 
denUf  Ceryus  venatorem  modo  subito  et  raro  occidens.  Ruptures  in  the  Ileam, 
Colon  and  Duodenum.  Eph.  Nat  Cur.  Dec.  IL  A.  VII.  Oba.  182. —  Wep/er,  Zcr- 
reissung  des  Jejunums  und  Ileums.  Eph.  Nat.  Cur.  Dec.  II.  A.  X.  Obs.  170, 171, 
u.  172,— Bonet,  Sepulchr.  Lib.  III.  Sect  XTV.  Add.  Obs.  9,—Eberfnaier,  Freiwil- 
lige  Durchlocherung  des  Magens  und  Darmkanals.  Fall  I.  Casper^s  Wochemdir. 
1835.  S.  167. — Daviea^  On  the  diagnosis  of  rupture  of  the  stomach  and  inta- 
tines.  Lond.  Gaz.  Septbr.  1845. — KiwUch^  Spontane  Berstung  des  dunnen  Danni^ 
etc  Prager  Vierteljahrschrift.  1844.  IIL  8.  28-85.— Atnn^,  Rupture  of  the  in- 
testines from  external  violence.  Reports  of  the  Liverpool  PathoL  Soc.  1844- 
45.  Ref.  Schmidt's  Jahrb.  S.  234 — Dittrich^  Ueber  spontane  Zerreiasung  del 
Darmkanals.  Prager  Vierteljahi-schrift  1846.  HI.  a  l2\,—NaihanWard,  R^ 
marks  on  strangulated  hernia,  etc  Lancet  1856.  Ref.  Schmidt's  Jahrb.  XCL  & 
93.  ff. —  W.  KoBter  aus  Poland't  Klinik.  Ruptur  des  Coecums.  NederL  Tljhfldir. 
IIL  1859.  Schmidt's  Jahrb.  CV.  S.  ^%—Poland,  Contusions  of  the  abdomen,  etc. 
Guy's  Hosp.  Rep.  Ser.  8.  VoL  IV.  p.  123.  et  seq.  with  a  compilation  of  cases; 
an  exhaustive  article. — Schreiber ^yCiener  med.  Halle.  IV.  1863.  Ref.  8chmidt*i 
Jahrb.  Bd.  123.  S.  200.— Wiws^ma/in,  ibid.— (?atA«r2,  Berstung  der  Flexnis 
sigmoidea.  Bayer,  firztl.  Intelligenzbl.  1863.  48. — Camper ,  GerichtL  Medicin. 
1864.  II.  §  35.  ff. — A,  Poland^  Injury  to  the  abdomen,  jejunum  torn,  etc  Med. 
Times  and  Gazette,  1868.  Vol.  U.  S.  445.— ZToWawi,  Rupture  of  the  jejunum. 
British  Med,  Journ.  1873. 

As  in  the  chapter  on  Rupture  of  the  Stomach,  so  here  we 
shall  consider  only  those  solutions  of  continuity  which  have  not 
been  preceded  by  destructive  processes  in  the  wall  of  the  bowel. 
The  perforations  which  occur  as  a  complication  during  the  course 
of  ulcerations,  poisoning,  abscess  of  the  liver,  etc.,  properly  be- 
long to  the  articles  on  these  respective  diseases. 

True  rupture  of  the  intestine  is  always  occasioned  by  influ- 
ences of  a  mechanical  nature,  which,  acting  upon  the  intes- 
tinal wall,  e\t\iev  from  within  or  without^  produce  a  laceration 
of  its  tissue.  This  effect  may  result  from  a  severe  blow,  a  fall 
upon  the  abdomen,  a  rough  attempt  at  taxis,  ^  from  being  run 
over,  etc. ;  but  in  all  these  cases  it  is  necessary  that  the  violence 
should  be  very  considerable,  while  injuries  of  this  character  are 
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much  more  apt  to  lacerate  other  abdominal  organs  than  the  elas- 
tic intestine.  Rupture  occurs  more  frequently  in  the  small  than 
in  the  large  intestine.  Poland  has  found,  moreover,  that  in  lacer- 
ations of  the  jejunum  the  rupture  generally  takes  place  in  the 
upper  portion,  near  its  junction  with  the  horizontal  inferior  part 
of  the  duodenum.  The  explanation  in  such  cases  is  simply  this, 
that  the  latter  division  of  the  intestine  is  firmly  connected  with 
the  surrounding  parts,  and  therefore,  when  the  upper  end  of  the 
jejunum  is  acted  upon  by  the  external  force  and  is  suddenly 
dragged  from  its  position,  it  is  unable  to  yield  to  the  tmction, 
and  thus  becomes  lacerated  in  the  neighborhood  of  fixed  point. 
In  the  large  intestine,  notwithstanding  its  superficial  position, 
laceration  from  violence  is,  upon  the  whole,  rare,  because  this 
portion  of  the  bowel  is  very  distensible,  and  has  a  firm  support 
in  its  muscular  bands— the  tsenise  coli.  When  rupture  from 
contusion,  etc.,  does  occur  in  the  large  intestine,  we  may  explain 
it  (Koster)  by  the  fact  that  the  gas,  which,  in  the  case  of  com- 
pression of  the  small  intestine,  can  usually^  escape  in  both  direc- 
tions, here  finds  its  exit  impeded  or  entirely  prevented  by  the 
presence  of  hard  faecal  masses  or  by  the  ileo-cgecal  valve. 

The  mention  of  this  last  mode  of  rupture  naturally  brings 
us  to  the  consideration  of  those  cases  in  which,  independently 
of  any  external  violence,  laceration  of  the  intestine  is  pro- 
dticed  hy  an  excessive  accumulation  of  gas '  within  the  bowel. 
Under  ordinary  circumstances  such  a  distention  is  never  so 
considerable  as  to  produce  laceration,  because  it  excites  an 
energetic  peristalsis,  which  shifts  the  position  of  the  gas  and  the 
faecal  masses  forward.  If,  however,  the  contraction  of  the  bowel 
be  prevented  by  a  paresis  of  the  intestinal  muscles,  or  be  counter- 


'  If  two  convolutions  of  intestine,  lying  parallel  to  each  other,  are  subjected  to  a 
sonsiderable  degree  of  compression  at  both  ends,  it  is  conceivable  that  the  excessive 
iistention  from  intestinal  gas  may  produce  a  rupture  at  the  point  of  flexion. 

'  An  excessive  accumulation  of  solid  f(Bcdl  masnes  can  hardly  ever  produce  laceration 
3f  the  bowels,  because  the  irritation  excited  by  these  masses  will  force  them  forwardR, 
dr  if  for  any  reason  this  result  is  prevented,  the  impaction  will  merely  produce  a  further 
iccomnlation  in  the  upper  portions  of  the  intestin&  At  all  events,  the  distention  takes 
place  so  slowly  that,  in  place  of  rupture,  we  may  expect  rather  a  slow  process  of 
gangrene,  finally  resulting  in  perforation. 
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acted  by  a  stenosis  which  opposes  an  msnperable  obstacle  to  tbj 
eflforts  of   the  muscles,    the  final  result  must  inevitably  l)?lj 
rupture  of  the  wall  of  the  intestine.     The  pathological  conditwj 
which  may  incluce  stenosis  are  :  contacting  cicatrices  renmiflinji 
after  ulcerations,  cancer,  incarcerations,  invaginations,  twi^tbgl 
of  the  bowel,  adjacent  tumors,  or  foreign  bodies  in  the  inte?ri!F. 
In  tlie  presence  of  such  predisposing  causes,  it  needs  only  iIjs 
occurrence  of  violent  contractions  above  the  stenosed  part  lo 
bring  about  the  final  rupture. 

At  the  autopsy  the  intestine  is  generally  found  tobetoni 
transversely.     Almost  without  exception,  the  laceniti'^'M^^i'Q 
ated  opposite  the  insertion  of  the  mesentery  (Dittric;. 
some  cases  extends  clear  across  the  bowel,  making  a  gap  &**^^'nij 
centimetres  in  wicUli,     Tlie  less  distensible  serosa  s<  >  > 
way  first;    at  least  this  is  what  happens  when  cuiuj . 
made  upon  the  blown-up  intestine  in  tlie  cadaver  (Boclidalei 
see  Kiwisch,  I.  c).      When  the  laceration  during  life  bas 
incomplete,  the  serosa  and  miiscularis  are  found  torn,  whil€ 
mucous  membrane  remains  intact- 

Thita  in  Kiwisch*s  caso  (I.  a),  besides  tho  rent  from  puncture,  there  *u*^J 
another  laceration  running  all  tliu  wny  acroas  the  ileum,  i>eticlniting  for  the « 
jmrt  only  as  far  down  as  the  muscularis*  only  at  paints  injuring  the  celhltr li!*-^ 
and  covered  with  ecchymoaea.     la  a  case  reported  by  Dittrich  (L  c.)«  an  oT»ltr»)» 
verse  laceration  was  found  in  the  hirge  intestine  penetrating  all  the  layffii  *■»  | 
some  distance  above,  another  transverse  rent,  an  inch  and  a  half  in  length,  inTolfi^ 
mnc'ly  the  [)eritoueuni  and  the  longitudinal  muscular  bundles,  while  theTerjtMJ 
mucous  membrane,  wliich  bulged  iuto  the  rent,  looked  as  if  it  were  on  the  potik*  | 
rupture. 

If  tlie  laceration  extends  throngh  the  mncosa,  the  gap  maybe 
irregular  in  sliape,  and,  in  consequence  of  the  valvular  bulging  of 
tlie  mucosajseera  smaller  than  the  actual  transverse  rent  ttiruMli 
the  serosa.  I 

Th«?  rupture  presents,  upon  the  whole,  much  the  si 
ance,  whether  it  occurs  in  the  smaU  or  large  intestine; 
latter  situation  there  are  certain  peculiarities,  occasioi 
special  structure  of   the  part,  which  require  separat-e 
Wliile  in  suddpiily   occurring  ruptures  the  lacei^ati" 
the  sacculi  and  bandit  equally,  tliis  does  not  seem  to  t^ 
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I  the  laceration  is  produced  gradually.  When,  in  conse- 
uoe  of  a  stenosis  of  the  large  intestine,  the  parts  situated 
e  the  obstruction  have  become  excessively  distended,  and 

muscular  coat  hypertrophied,  the  thickened  muscnhn 
s  yield  to  the  pressure  less  readily  than  the  sacculi,  which 
lecome  forced  between  the  bands.  This  bulging  and  tension 
.e  part  of  the  sacculi  may  be  so  great  that,  as  Dittricli,  who 
:>ie  first  to  call  attention  to  this  meclianisni,  has  expressed 
tie  mucous  membrane,  driven  by  the  distending  force  into 

projections,  isj  as  it  were,  cut  through  by  the  edges  of  the 
tudinal  muscular  bands,  forming  lacerations  varying  in 
li  and  breadth,  on  the  Inner  surface  of  the  bowel  along  the 
le  of  the  bands,'*  The  sacculi,  which  are  thus  predisposed 
i^pture,  will  therefore  be  lacerated  more  readily  thau  the 
.s,  when  the  tension  is  increased. 

^8  soon  as  the  f^ces  escape  into  the  peritoneal  cavity,  a  more 
i68  intense  peritomtis  usually  occurs  ;  in  rare  instances  an 
ustakable  attempt  at  healing  has  been  noticed,  the  opening 
ig  partially  closed  by  the  projecting  edge  of  the  mucosa,  or 
rely  filled  by  a  piece  of  omentum. 

Ihe  spmptams  in  cases  of  rupture  of  the  intestine  are  those  of 
foration-peritonitis  in  general ;  pain  in  the  abdomen,  collapse, 
vomiting  usually  ensue  immediately  after  the  occurrence  of 
ration,  although  in  certain  cases  (as  in  one  recently  reported 
^oland)  the  collapse  and  vomiting  do  not  follow  immediately, 
the  patient  may  be  able  to  get  up  and  walk  about.  Lati^r 
marked  signs  of  peritonitis  are  found  :  distention  of  the 
)men,  displacement  of  the  liver  dulness  from  tln^  pressure 
he  gas  which  has  escaped  into  the  peritoneal  cavity,  etc, 
th  may  ensue  within  a  few  hourSj  usually  during  the  course 
le  first  or  second  day,  and  in  rare  cases  not  until  after  several 
3  or  even  weeks.  As  already  pointed  out,  the  possibility  of 
re  should  be  borne  in  mind* 

few  inetanocs  of  partial  or  complete  recovery  have  been  reported.  Tims,  in  a 
^f  traumatic  rupture  of  the  ileum  without  wound  of  the  abdominal  wall,  an  I 
ich  death  occurred  sixteen  days  after  the  accident,  with  .sytni>toms  of  pytemia, 
native  pcritonitia  was  found,  with  a  frecal  ahj^cess.  Poland  reports  the  case 
toy  who  had  been  run  over  and  had  laiu  for  dayii  ill  an  almoat  moiihuud  coH' 
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dition,  witli  a  tensely  swollen  abdtimea,  but  who  jinallj  recoyered  after  four  i 
under  the  use  of  opium  and  ice  applicationB,  bj  wMch  the  peritonttis  b&d  t 
U  mi  ted. 

The  prognosis  in  cases  of  supposed  ruptnre  of  tlie 
is  manifestly  absolutely  badf  because,  even  when  the  gup  in 
intestine  is  completely  occluded  by  a  firm  peritoneal  exiu! 
and  perfect  rest  of  the  intestines  has  been  maintained,  death  mar 
occur  from  collapse,  as  recently  happened  in  a  striking  case  J 
my  own. 

The  iliagnosis  of  rupture  of  an  air-containing  abdomioil 
viscos  is  usually  not  difficult ;  on  the  other  haud^  it  is  diffituli, 
and  in  fact  genei-ally  impossible,  to  determine  what  porlMot 
the  digestive  tract  lias  been  lacerated.  At  most  we  can  unly  sHC- 
ceed  in  distinguisliing  perforation  of  the  stomach  from  tluri 
tlie  intestines  by  means  of  the  history  of  the  case,  the  bl"*i)' 
diameter  of  the  vomiting,  and  the  situation  of  the  intense  pxL: 
still  even  here  the  diagnosis  will  scarcely  rise  above  the  lev-i  ^I 
a  mere  conjecture,  A  determination  of  tbe  particular  prtiuu^ 
the  intestine  in  which  the  supposed  rupture  has  occurred 
usually  entirely''  impracticable,  although  Poland  was  so  forti 
as  to  find  his  bold  diagnosis  of  a  rupture  of  the  jejunam 
firmed  by  tlie  autopsy, 

Tlie  treatfuenf  of  this  hopeless  condition  consists  in  the 
Kcription  of  opium,    ice,   absolute  rest,    entire  abstinence 
food,  tlu*  use  of  stimulants  in  collapse,  and  Bimilai  mi 
indicated  by  the  gravity  of  the  case. 


TRANStATOR's  NoTE.  The  lecture  referred  to  on  pag«  223  does  not  owti 
recifie  for  making'  the  meat  fiohition  there  recomniended,  but  fdnipEy  fvfcatet :  thi 
tioa  18  prepared  by  digeating  meat  with  a  strongly  acid  solution  of  pepan  in  1> 
cally  Healed  veawels,  at  a  tetnperaturu  raoch  higher  than  that  of  the  human  it* 
Under  thia  treatmeut  the  meat  ia  ultimately  reduced  to  a  very  fine  emnlaicia}  • 
solution  coDtaiDB  a  greater  or  iesa  quantity  of  peptones. 
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we  treatises  which  were  not  accessible  to  me  in  the  original,  but  which,  for  the 
t  completeness,  must  be  mentioned  here,  are  marked  by  an  arterisk  *. 

leuSy  Op.  chir.  £dit.  latin.  Francof.  1594. — Schenk^  Obs.  med.  rar.  Francof. 
!02.  Lib.  IIL— i?:  Plater,  Prax.  med.  Basil.  1602.— i^a^.  Hildanua,  Opera 
UDCof.  1646. — D,  Sennert,  Prax.  med.  Lib.  III.  de  ventris  morbis.  Wittenberg. 
►70. — Sydenham,  Op.  univers.  Lugd.  Bat.  ed.  1726.  p.  75. — Th,  Bonnet^ 
pulchr.  s.  anat  pract.  Lugd.  1700.  Lib.  III.  p.  29.  Lib.  II.  pp.  13, 14. — Mangel 

Lederc,  Biblioth.  anat.  Genev.  1685.  T.  L  de  infimo  ventre. — J.  C.  Peyer, 
irerg.  anat.  med.  sept.  Lugd.  Bat.  ed.  1736.  p.  61. — Ruysch,  Op.  Omn.  anat. 
ed,  chir.  Amstelod.  1721. — Numerous  historically  important  communications 

the  Ephemerid.  medico-phys.  Germanic,  acad.  Caesareo-Leopoldin.  naturae. 
irios.  Incipit.  ab.  anno  1670;  also  in  the  Act.  erudit.  Lipsiae,  in  the  Histoires  and 
^moires  of  the  Acad.  Roy.  des  Sciences.  Incip.  ab  anno.  1666. — Fr.  Hoffmann, 
©d.  rat  syst  Halae.  Magdeburg.  1734.  T.  Ill  p.  1.  C.  4,  16,  17,  pp.  2,  11.  T. 
^  Pars.  L  p.  2. — A.  JIaller,  Disp.  select  ad  morb.  hist,  et  cur.  Lausannae. 
57.  T.  Ill  (Vater,  Kuhn,  Leidenfrost,  Kupffer,  Troschel .  .  .)  Disp.  chir.  T. 
L  (Schacher,  Lavater,  Kirschbaum).  Disput  anat.  T.  L  (Walther).  T.  VII. 
else).-^  Hain,  Rat  med.  Vindob.  1757.  Pars.  H.  C.  V,  P.  VIH.  C.  V,  P.  IX.  C. 

I^.  XI.  C.  m.  Rat  med.  contintiat.  Tom.  II.  Pars.  II.  C.  2. — van  Swieten,  Com- 
2iit.  in  H.  Boerhaav.  aphorism.  T.  III.  p.  106.  H.—Oallezky,  Abhdlg.  v.  d. 
iserere,  Mitau  u.  Riga.  1767 — Fr,  Bousier  de  Sauvages,  Nosol.  meth.  Lips.  1796. 
rv. — Meyer,  Dissert,  de  strangulat  Argentorati.  1 776,  u.  in  den  Neucn  Samm- 
agen  d.  auserlesensten  Abhdlgn.  etc.  f.  Wundiirzte.  XVI.  S.  143.  ff. — Morgagni, 
'  sed.  et  cans.  morb.  Ep.  34,  35.  Ep.  39.  Art  29.  Ep.  54.  Art.  11-13.— i>.  Rahn, 
'  pass,  iliaapathol.  Halae.  1791. — J.  Lieutaud,  Hist,  anat  med.  Par.  1767. — 
^iUie,  The  morb.  hum.  anat  German  by  Sommering.  Berl.  1794. — Ed.  Sandifort, 
^  anat.  path.  Lugd.  Bat.  1777. — A.  Monro,  The  morb.  anat  of  the  hum.  gullet 
^iixb.  1811.— j;  Fr,  MeeJcel,  Hbd.  d.  path.  Anat  Leipz.  1812.  Bd.  H.  Abth.  1.— 
I-  O.  Hichter,  Spec.  Thcr.  Berl.  1813.  Bd.  4.  S.  203.— e^*.  Frank,  Prax.  med.  Thl. 
^'  Vol.  2.  Sect.  1,  mit  Angabe  einer  grossen  Zahl  von  Dissertat  bis  zum  Jahre 
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1835. — FUischmann,  Leicbenoffnungen.  Erl.  1815. — Sechendorff,  Collect  quiei 
de  strangulat.  Lips.  1825. — Forbes,  Edinb.  Med.  Comm.  Vol.  IX.  p.  266.— Km- 
falcon,  Diet,  des  sc  m6d.  T.  XXIIL  Art.  Ileus. —  Vetter,  EncycL  WSrterbucb. 
Art.  Ileus.— iVawmann,  Hdb.  Bd.  4.  Abth.  1.  8.  755.— ♦Jfa#»<m,  Th.  dc  Pir. 
1826. — A,  Cooper,  The  anat  etc.  of  abdom.  hernia,  by  A.  Key.  Lond.  1827.- 
AbercrombUf  Diseases  of  the  stomach,  etc,  translated  into  German  by  GkriL  t. 
d.  Busch.  Brem.  1830. — Cruveilhier,  Traits  d'anat  path.  g6n.  T.  I.  U.  n.  AmI 
path.  Atlas  u.  Text.  Livr.  VIL  PI.  5,  L.  XV.  PL  6,  L.  XXI.  PI.  6,  L.  XXE  PL 
4.  6,  L.  XXV.  PI   3,  L.  XXVI.  PI.  VI,  L.  XXXVIIL  PL  Q,—Alber$,  AtL  4 
path.  Anat.  IV.  Abth.  Bonn.  1832. — Lohitein,  Lehrb.  d.  path.  Anat  Deutschr. 
Neurohr.  Stuttg.  1^4..— *  Bonnet,  Th.  d.  Par.  1830.— (7.  A.  Claru$,  De  omenL 
lac.  etc.  Lips.  1830.— *r^«w,  Th.  d.  Par.  1830.— i&Tiot^,  Th.  d.  Par.  1883.- 
PhUipps,  On  intest.  obstruct.  Med.  Chir.  Trans.  VoL  XXXI.  l.—Fhniep,  Chir. 
Kupfertafeln.  Weimar.  1820-47.  bes.  Taf.  ^78.— Wagner,  Med.  Jahrb.  d.  8«tor. 
St.  IV.  lSdS.—Iiokitan8hy,  ibid.  X.  1830.  Lehrb.  d.  path.  Anat  1861.  3.  AnfL 
8.  Bd.  S.  181.  fi.—Darand,  Th.  d.  Par.  \m^.—* Largeau,  Th.  d.  Par.  1840.- 
Hohne,  Diss,  de  Strang.  VratisL  1841. — Neussel,  Diss,  de  Strang.  Marb.  1841.- 
Forcke,  Unters.  Ub.  IL  etc.  Leipz.  1843.— (?.  Pfeiffer,  De  laparot.  in  voItuIo 
necess.  Marb.  1843.— C7a7wto«,  Spec.  Path.  u.  Ther.  ErL  1843.  4.  Bd.  &  568.- 
Chomel,  Gaz.  des  hdp.  1846.— ir^/wf^WicA,  Hdb.  d.  Path.  u.  Therap.  1846,  Bd. 
III. — Monneret  et  Fleury,  Comp.  V. — Leubuseher,  Hdb.  d.  med.  Elinik.  Lpt 
lSo9,— Bamberger,  Virch.  HJb.  d.  spec.  Path.  u.  Therap.  Bd.  VL  AbtL  L8. 
398.  ff.  1.  Aufl.  IS06,-:- Oppoher,  Wien.   med.   Wochenschr.  1852.  Deutsche 
Klinik.     lSo9.-^Efnmert,    D.    UnterL-Bruche,    etc.    Stuttg.    1857.— Pi>o^/. 
Abhdlg.  a.  d.  Geb.  d.  Heilk.  v.  e.  Gesellsch.  prakt.  Aerzte  in  Petersb.  8.  Samml. 
1852.  S.  U5.—Bieux,  Th.  d.  Par.  ISoS.—  Virchow,  in  s.  Arch.  V.  1853.  8.88i 
ft.Savopoah,  Th.  d.  Par.  1854. — J,  Hutchinson,  Med.  Tim.  and  Gaz.  April. 
1858.— iSf^r^i^^,  Prag.  Viertelj.-Schr.  1858.  1.  57,—Duchaussoy,  M6m.  deTAwd. 
de  M6d.  XXIV.  I860.— PJW«,  Th.  de  Strassbourg.  1859.— Cojpiand,  Diction,  of 
pract.  med.  Lond.  1858.  VoL  H. — Houel,  M6m.  cour.  par  Tacad.  de  M6d.d. 
Paris  (Noblet).   l^^O.^Besnier,  De  Tetranglement  int  Par.  (Coccoz).  1860.- 
A.  Wachsmuth,  Virch.  Arch.  1862.  Bd.  XXIIL  S.  US.-^Kuttner,  ibid.  XLIIL& 
609.  S.^*Mony,  Th.  d.  Par.  ISQO.— Trousseau,  Clin.  m6d.  1862.  T.  11.  p.  504.- 
H,  L^ert,  Trait6  d'anat.  path.  g6n.  et  sp6c.  Atlas  u.  Text.  Tom.  11.  PL  118, 
119,  121,  12S.— Henoch,  Klinik  d.  Untcrl.-Krankh.  Berlin.  1863.— A  O.  Bdher- 
shon.  On  diseas.  of  the  abdom.  Lond.  1862. — Mosler,  Arch.  d.  Heilk.  1864— 
Brinton,  On  intest.  obstruct.  Ed.  by  Thom.  Buzzard.  Lond.  1867. — C,  H,  Fagg^ 
On  intest  obstruct.  Guy's  Hosp.  Rep.  XlV.—Patoir,  Th.  d.  Par.  1869.— &rt«r, 
M6m.  cour.   p.  la  soc.  medico-chir.  de  LiCge.   1870. — Bryant,  Clinic,  lee  on 
intest.  obstr.  Times.  1S72,^  Wagstaffe,  St  Tliom.  Hosp.  Rep.  1873.  p.  179.- 
A.  V.  HuttenJbrenner,  Die  Darm-Stenosen  im  Kindesalter.  Habilit-Schrift  Leip- 
zig. 1875. 

[TKUATURE  OF  OcCLUSION  AND  CONSTRICTION  OF  THE  INTESTINES,  WITH  REFERENCE 

TO  Laparotomy,  Ente^otomy,  Colotomy  :  Hevin,  MC»m.  dc  Tacad.  de  chir.  Vol. 


-ag.  Vierteljahrsclmft.  1863.  2.  S.  29.  ff.— 
^Ddaparte,  T\u  d  Par.  IWl'^.^WhitaU , 
vtie,  Lancet.  1857.  Vol  I.  p.  Bm.—Ertkine 
tet  1873. — John  AshurH^  Americ.  Journ. 
id.  Jan.  1875. 

5hy  ^Tcn  in  connection  with  the  different 
iUd  to  the  citatiuna  in  the  text 


I.    History- 

rocesses  whicli  give  rise  to  occlii- 
le  sbovv  themselves  clinically  by  a 
lie  main,  does  not  vary,  was  rec- 
I  known  under  different  namea, 

volvulus,  chordapsus,  miserere, 
I  (colic),  etc.  Like  most  of  the 
the  term  ileus  was  applied  during 
t  were  anatomically  very  differ- 
in  the  use  and  definition  of  the 
is  BufRciently  shown  by  the  fol- 

ileus. 

1  hj  the  medical  writers  of  antiquity  as  a 
Lhe  al>donien,     Under  this  title  wc  somc- 

2  symptoms  of  occlusion  of  the  intestine', 
irging,  peritonitis,  typhi  itia,  etc.  From  ihe 
,t  even  dbtention  of  tlie  aljdonien,  as  liy 
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dered  at  that  we  sometimes  find  this  described,  in  the  writings  of  the  andenti, 
among  the  chronic  diseases,  or  as  a  morbus  creberrimus.  Those  are  certainly  in 
error  who  infer,  from  the  etymology  of  the  word,'  that  the  ancients  had  an  idea  of 
occlusion  of  the  intestine  by  "  contortion  of  the  bowels."  The  term  ileus  mem 
only  that  the  disease  occupies  the  '*  convoluted  intestine,"  and  is  also  appropriate 
on  account  of  the  accompanying,  peculiar,  twisting  pains  ('*  dolor  conTolvattse'') 
under  which  the  patient  writhes.' 

The  essence  of  ileus  (if  we  consider  only  those  cases  in  which  the  symptoms  of 
occlusion  of  the  intestine  are  presented)  was  supposed,  by  all  the  ancients,  to  Ue  in 
an  inflammation  of  the  bowels,^  which  was  attributed  by  Hippocrates  espedally  to 
fiatus,  but  by  Galen,  likewise,  to  coUecta  materia  (pituita)  in  intestinis,  to  abscesos 
in  substantia  intestinorum,  to  obstructio  stercoris  aridi,  and  to  "  scirrhus.^  Tlw 
ileus  hemiosus  of  strangulated  hernia  was  also  thought  to  be  due  only  to  inflam- 
mation of  the  contents  of  the  hernial  sac,  set  up  by  the  gases  or  faecal  matter. 
According  to  Galen,  another  result  of  the  inflammation  is  seen  either  in  arrest  of 
peristaltic  action  and  absolute  constipation,  or  in  reversal  of  the  peristaltic  action 
with  vomiting  of  fsecal  matter.* 

During  the  Middle  Ages,  and  for  a  long  time  thereafter,  the  theory  of  ilem, 
both  with  regard  to  the  application  of  the  term  to  various  painful  abdominal  aff«>- 
tions,  and  so  far  as  the  knowledge  of  its  nature  was  concerned,  remained  as  tanglit 
by  Hippocrates  and  Galen.  The  Arabians  added  nothing  to  it  beyond  a  diyision, 
— as  arbitrary  as  it  was  unnatural — of  ileus  into  ^ve  degrees.  Paracelsus  and  tan 
Helmont  presented  new  views  of  its  nature.  The  former  saw  its  cause  in  a  contn^ 
tion  of  the  intestine,  caused  by  **  the  irritation  of  increased  tartarus,"  the  lattff 
in  an  increased  formation  of  gas.  In  this  way  they  both  added  to  the  obscurity. 
Afterwards  the  discussion  was  mainly  as  to  what  was  the  most  important  symptom 
of  ileus.  Some  thought  it  was  the  pain,  and  chose  the  name  "  dolor  iliacus;" 
others  thought  it  was  the  vomiting,  and  named  it  "  vomitus  iliacus ;  "  others  fonnd 

>  E<A^($f,  EVktjfia  (Hippocrates),  e\7^e6v  (Aretffius),  from  eikku^  f!A<.>=conclado,  coaioto,(V 
from  flAfcj,  cIAu(j=torqueo,  volvo.  If  the  pain  was  above  the  navel,  the  disease  was 
called  eiXed^ ;  if  about  it,  aTf)6<poc  ;  if  below  it,  koXiko^.  The  word  chordapeus  had  diffeiC8* 
meanings  even  among  the  ancients.  x^P^i  is  used  for  intestine ;  d;rr(j=necto  is  also 
used  with  the  signification  of  accendere. 

« AretcBUS,  1.  c. ;  CdsiM,  1.  c. ;  Galen,  De  loo.  affect.  Edit.  Kiihn.  Vol.  VIII. ;  and 
others. 

^  ^*  Resiccatur  enim  intestlnum  et  constipatur  ex  inflammatione  ita  at  neqne  flaton 
neque  allmenta  transmittat.  Venter  dams  fit  et  vomit  interdnm  imprimis  qnideiB 
pituitosa,  delude  vero  blllosa,  tandem  etlam  stercus.  ....  Volvolomm  aaten 
caussam  a  flatlbns  dependere  cuivis  esse  manifestum  ezistimo.  Honim  enim  epiiitos 
trajectio  caussa  est."  Hippocrates.  Edit.  Kiihn,  II.  304.  I.  578. — "Volvulus  est  phleg* 
mone  intestinorum  quo  malo  nee  flatus  infra,  nee  dejeotiones  transmittontor,  tonniitt 
sequuntur  cruciatusque  intolerablles. " — OfUen,  Dehmt.  med.  CCLXXIIL 

^Edit.  Kiihn,  T.  VII.  220;   T.  XVHI.  A.  p.  68. 


>  be  made  more  frequently  aod  CAre fully 
anatomy  in  the  sixteenth  century.  A  close 
e  of  tho?ie  timea  shows  that  even  in  the 
lie  of  the  last  century,  most  klutls  of  orelu- 
s  were  well  known  to  the  annti>niista» 
Tab,  Hildanu3,  and  Kiolan  in  the  sixteenth, 
itury,  described  inva«^nation  of  the  intes- 
►ius.  Bonnet  and  Boerhiiave  in  the  seren- 
lainted  with  ileus  due  to  compre&sion  of 
>rs.  Aiberti  in  the  sixteenth.  Bonnet  in  the 
^nning  and  Monro  in  the  niiclfne  of  the 

of  tiie  intestine  by  false  ligaiiieiits  and 
Bentb;  BlasiuB  and  Barbette  in  11  le  seven- 
;ury^  described  twisting;  Riix^riui?  in  tho 
lie  seventeenth,  Burserins  in  the  eighteenth 
note  in  the  intestine  and  '*  conglomera- 
rus  Salius  Di versus  puhlished  cases  of 
B  of  the  intestinal  caniil ;  Parteus,  Fab, 
mkard,  Sennert,  Schenk,  KiveriuH,  Blc|py 
iaphragmatic  hernia.  Cases  of  congenital 
I  the  seventh  century  by  Paul  us  of  ^-Egina, 
sixteenth  by  Mercurial  is,  Fab.  ah  Aqua- 
'  occlusion  by  gallutoncs  and  hy  intestinal 
ind  Ruysch  in  the  seventeenth,  by  Cfaaptal 
,  while  Femelius  in  the  sixteenth,  K«uxk- 

foreign  iMidies.  Divcrtielcs  in  the  canal 
Fabr.  Hildanus  in  the  sixteenth,  ivcre  fre- 
h  in  the  &cventeenth  and  Littre  in  the 
e  of  formation  was  explained  liy  Meckel, 
icie  are  first  found  in  the  middle  of  the 
tn),  and  about  the  Sjame  lime  hernia  duo- 
muer,  and  straagulation  of  the  iutt^stine  in 
.  (imentum  by  Brambilla,  Monro»  Callisen, 
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Although,  as  has  thus  been  shown,  the  anatomical  manifold  lesiona  underlying 
ileus  were  well  known  to  the  anatomists  of  the  sixteenth  and  seyenteenth  oenturic^ 
yet  we  should  greatly  err  were  we  to  believe  that  their  knowledge  at  once  tnoft* 
formed  the  ideas  held  by  the  physicians.  We  cannot  easily  form  a  better  conoeptioii 
of  the  indifference  with  which  the  physicians  of  that  time,  accustomed  to  purely 
symptomatic  notions  of  disease,  received  the  anatomical  discoveries  than  by  oom- 
paring  the  condition  of  the  anatomists'  knowledge  of  the  causes  of  ileus  with  the 
opinions  held  and  taught  by  contemporaneous  medical  authorities.    Leaving  out  the 
ileus  inflammatorius,  ileus  a  stercore  arido  and  a  skirrho  of  Hippocrates  and  Giles, 
dynamic  ileus  plays  everywhere  the  principal  part  in  etiology,  produced  by  a  change 
of  the  humores  acres  mordentes,  biliosi,  pituitosi  (ileus  humoralis  of  Sennert,Otf* 
tesius),  or  of  a  materia  febrilis  (Sydenham),  or  of  gases  (ileus  tympanicua,  flatakntm, 
physodes).    Even  Fr.  Hoffmann,  at  the  beginning  of  the  last  century,  ^)oke  of  ik« 
as  arising  "  a  mordentibus  succis  biliosis,  a  sanguine  in  vasis  tunicarum  intestinaliiui 
hffirente,^^  and  " a  caussa calida/*  Sydenham  knew  *' mechanical  ileus'*  duetoocdn- 
sion  of  the  bowel  only  as  an  '*  ileus  nothus  *^  allied  to  the  real  dynamic  ileus.  Nor 
were  there  few  who  held  the  anatomico-pathological  processes  to  be  the  indifferent 
consequences  of  the  ileus,  the  products  of  the  motus  antiperistalticus,  and  eves 
those  to  whom  the  significance  of  the  mechanical  occlusion  of  the  intestine  is 
the  symptomatology  of  ileus  was  evident,  considered  the  anatomical  facts  nther 
as  incidental,  secondary  ones,  and  sought  for  their  cause,  according  to  the  ruling 
notions,  either  in  a  primary  inflammation,  or  in  the  reversal  of  the  peristaltic  action, 
and  in  a  change  of  the  juices,  or  in  an  abnormal  formation  of  gas.    Thus  cause  ind 
effect,  primary  and  secondary,  were  mistaken  and  interchanged.    The  adherents  of 
ileus  inflammatorius  saw  in  the  peritonitis,  which  was  almost  always  found  attbo 
autopsy,  a  justification  of  their  view  that  inflammation  was  the  primary  cause  of 
ileus.    Knotting  of  the  intestine  and  internal  strangulation  were  interpreted  as  U» 
result  of  motus  intestinorum  inversus,   which,  in  its  turn,  was  due  to  the  dis- 
placement of  strong  juices  or  to  materia  febrilis  or  to  gases.     The   contracted 
condition  of  the  intestine  below  the  occluded  point,  or  the  unimportant  contractioM 
occurring  in  the  colon  during  the  death-struggle,  served  the  adherents  of  ileus  sptt* 
modicus  as  a  proof  of  the  correctness  of  their  opinion  of  the  spasmodic  nature  of 
the  disease,    and    the    believers  in  ileus  pituitosus  enjoyed  a  supposed  triumph 
when  Femclius  '  found  a  colloid  cancer  of  the  intestine  and  called  it  "  obstruction 
of  the  bowel  by  mucus.'*    The  anatomist  Ruysch  characterized  this  difference  in 
the  views  of  ileus  held  by  anatomists  and  physicians  when  he  closed  a  convindog 
account  of  the  anatomical  causes  of  intestinal  obstruction  with  the  words :  '*  Qualk 
autem  sit  affectus  ileos,  quaeque  proprie  ejusdem  caussa  hand  satis  convenit  inter 
medicos." 

Since  occlusion  of  the  intestine  leads  to  distention  of  the  abdomen  by  gas,  this 
latter  was  thought  to  be  the  essential  part  of  ileus,  and  the  finest  hypotheses  con- 
cerning the  formation  of  the  gases  as  "  ileus  exciters  "  were  imagined.    Thin  lasted 

>  Bonnet,  Sepolch.  Anat.  Sect.  XIY.  Obs.  35. 
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%  long  time,  until  light  was  thrown  upon  the  location  of  the  gases.  Boerhaaye 
(Aphor.  1236, 1251)  even  believed  that  they  "  inter  membranas  et  in  dilatatis  glandn- 
lanim  cavis  haerere ; "  others  supposed  that  they  were  to  be  found  normally  as  well 
without  as  within  the  intestines,  and  passed  freely  through  the  pores  of  the  walls 
('*  a^  f oras  exit  reditque  ^^),  that  occlusion  of  the  pores  caused  confinement  of  the 
gases  and  thus  gave  rise  to  ileus. ^  Gortcr,  in  the  eighteenth  century,  believed  that 
the  mesentery  was  the  seat  of  the  formation  of  gas  in  ileus,  an  opinion  which  had 
been  previously  advanced  in  the  sixteenth  century  by  Riverius  and  Forestus, 
although  Duret  (1550)  had  distinctly  declared  that  the  gases  were  formed  within  the 
intestine,  and  their  presence  outside  was  merely  the  result  of  a  perforation. 

In  consequence  of  the  appearance  of  stercoraceous  vomiting,  Galen  (1.  c),  and 
afterwards,  in  the  sixteenth  century,  Jacobus  Sylvius '  especially,  explained  ileus  as 
due  to  a  '*  reversal  of  the  normal  movements  of  the  intestine.'^  It  was  thought  that 
this  motus  peristalticus  inversus  sen  praeter  naturam  ordinarily  occurred  without  any 
mechanical  obstruction  in  the  canal,  and  was  produced  by  inflammation,  or  by  dis- 
placed juices  or  gases.  The  existence  of  such  an  ileus  peristalticus,  without  any 
diange  in  the  permeability,  was  thought  to  be  proved  by  the  **  observation"  related 
by  Galen  and  believed,  most  singularly,  by  the  best  authors  of  the  later  periods 
(Dolaeus,  Sennert,  Diemerbrock,  Sydenham,  van  Swieten),  that  in  cases  of  ileus  sup- 
positories and  enemata,  introduced  into  the  rectum,  were  afterwards  vomited  by  the 
mouth — observations  which,  as  Boerhaave  assures  us,  passed  "  testibus  gravissimis 
virifl  "  for  unquestionable  facts,  and  were  truly  narrated  by  the  writers. 

Intestinal  worms  played  an  important  etiological  part.  As  there  was  almost  no 
other  affection  of  the  intestines,  and,  we  may  say,  no  disease  whatever,  of  which  these, 
among  other  things,  were  not  supposed  to  be  the  cause,  so  was  it  also  with  ileus. 
From  the  time  when  Gordon,  in  the  fourteenth  century,  presented  volvulus  vermi- 
nosoa,  based  upon  the  vomiting  of  an  ascaris  during  an  attack  of  ileus,  until  the  pres- 
ent century,  this  classification  was  held  in  undiminished  respect,  even  by  the  best 
authorities.  New  confirmations  of  the  influence  of  ascarides  in  producing  ileus  were 
famished  afterwards  by  autopsies,  in  which  they  are  often,  and  indeed  from  allied 
causes,  found  in  the  neighborhood  of  the  occluded  point,  so  that  an  apparently  well« 
grounded  suspicion  must  fall  upon  them.  The  adherents  of  spasmodic  ileus  saw  in 
these  worms  the  exciting  cause  of  a  convulsive  contraction  of  the  intestine  leading 
to  ileus.  Many  representations  of  conglomerations  of  worms  have  been  handed 
down  to  us  from  former  times,  which  were  thought  to  have  caused  fatal  ileus  by 
total  obstruction  of  the  bowel.  It  is  scarcely  to  be  doubted  that  in  such  cases,  after 
the  bunch  of  worms  had  been  found,  care  was  not  taken  to  seek  further  for  the 
anatomical  cause  of  the  occlusion  of  the  intestine. 

The  nerve- pathologists,  finally  (CuUen,  Pinel,  Alibert),  set  up  against  this  ileus 

'  Hence  the  popular  **  cure  '*  of  ileus  by  means  of  dry  cups,  which  were  thought  to 
gook  ap  the  gases  and  restore  the  permeability  of  the  pores  of  the  intestine. 

*  J.  Sylvii  Ambriani  Med.  Op.  med.  Crenev.  1630.  Definitio  ilei ;  **  Expultriz  intesU- 
nomm  facultaa  depravata  et  sursum  pellens  vel  aboUt&*' 
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inflaminatorius  an  ileus  nerrosuB,  which,  according  to  them,  was  sometimes  FpttiB»>  I 
dicuB,  sometimes  paralyticas,  sometimes  antiperiatalticua*     This  was  cxpUbrtlbfi 
supposed  convubive  or  paralytic  conditiou  of  tlie  mtestine^  due  to  abDormil  wrii- 
. action,  a  reversal  of  the  peristaltic  motion  by  **  pathological  innervatiotL"    TV  ] 
idea  of  an  ileus  spasmodicus,  like  an  icterus  spasmodicas,  lasted  the  iongeit,  t 
to  tliL-  middle  of  the  present  century.     To-day  tlie  question  of  the  eidstenoe  tHa 
an  affection  no  longer  calls  for  serious  discussion. 

Tardily  and  gradually,  as  under  the  influence  of  the  auatomico-patholi^  I 
direction  given  to  medicine,  the  field  of  ingenious  hypotheses,  of  ti-aditiona) ud 
preconceived  opinions  was  abandoned,  and  that  of  simple  observatitio  w:i.^  c"^:- 
occupied;  and  as  a  healthy  logical  need  made  itself  felt,  tbe  need  of  brin;jir^  2 
the  simplest  way,  and  witliont  the  aid  of  obscure  hypothesis,  clinical  c^)^T^^   t 
into  agreement  with  the  lesions  funnd  upon  the  cadaver,  more  and  more  liglii  m 
thrown  upon  the  nature  of  ileus.     Men  became  convinced  of  the  variety  oi  h 
anatomical   processes  which  had  previously  l>eea  comprised  under  the  iiuh^ili 
term  iluuH  ;    they  recognized   that  different  anatomical  facts  presented  «miliif,* 
even  idiMitical  symptoms  during  life  and  in  the  cowse  of  the  disease,  and  "fliij 
could  not  be  distinguished  clinically  from  one  another.     The  need  dereloped  at li 
sauifi  tiui'j  of  anatomical  differential  diagnoses  led  to  a  much  sharper  disti 
and  more  careful  wcighitig  of  the  symptoms,  of  the  beginuiug,  and  of  the  < 
of  the  disease.     The  symptomatic  generic  idea  ileus  was  broken  up  into  a  lerirt 
anatomical  diagnos*:s,  such  as  peritonitis,  typblitis,  coprostasis,  occlusion,  and  1 
strictiun  of  the  intestine,  each  of  which  again  presented  new  questions  of  ( 
both  anatoniienl  and   etiolugicaL     But  now  tlie  traditional  idea  of  ileu4,  i 
of  being  dropped,  was  etill  continued.     Some  designated  by  this  word  those | 
symptoms  which  belong  to  occlusion  of  the  intestine ;   othersy  Btartiug  ttm  1 
fact  that  of  al!  the  symptoms  of  occlusion  there  is  only  one,  stercoraceooi  1 
ing»  which  iiositively  proves  the  loAS  of  permeability  of  the  canal  (except  wbeiikl 
due  to  the  presence  of  a  fistulous  cotumunication  between  tbe  stomach  and  < 
or  whin  it  occurs  in  coprophagic  lunatics),  used  the  expression  ileus,  without  1 
to  its  etymological  origin,  as  synouymoua  with  stercoraceous  vomiting,  and  1 
of  ileus  only  when  the  oilier  wsia  present  (J,  Frank,  Schoenleiu  •),     Even  if  aol 
objection  can  be  made  to  this  traditional  and  arbitrary  use  of  the  word  HeDt*] 
it  is  jilfiin  that  it  lays  too  much  stress  upon  a  single  symptom,  stercoraoeons  1 
ing.  whicli,  moreover,  is  of  ten  absent  in  these  same  cases  of  occlusion,  when^  fofi 
ani[de,  the  course  of  the  disease  i^  very  rapid,  or  when  the  occlusiou  is  seated  I 
up  in  the  small  intestine.     To-day,  when  we  are  no  longer  satisfied  with 
atic  diagnosis,  but  ni:ike  the  distiuctiuns   according  to  anatomical  or  * 
criterion^,  thx^  idea  ileiisi  Htuinls  upon  tln^  .siiine  footing  as  hfemoptysis  or 
esis.     Our  diagno!>is  tries,  even  during  life,  to  he  anatomical ;  it  seek? 


'  '^  Morbus  quo  Btercara  parum,  non  satis  aut  omnino  non  per  anutn 
itum  Himul  cum  doloribus  et  anxictiite  redduntur  ileus  dioitur/*  "'  II 
Bymptoraa  of  occlusion  of  the  inteatLne  ending  in  sterooraoeous  van 
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the  aid  of  objective  symptoms  and  the  history  of  the  case,  not  only  the  condi* 
^n  of  the  mterniptecl  or  diminiishcd  perjiieability  oi  the  mtestinc^  but  also  the  loca- 
OD,  the  cause,  and  the  nature*  of  the  obstruction. 


Classiflcation. 

Constrictions  and  occlusions  ol  the  intestines  are  either  con- 
lital  or  acquired. 

Among  the  congenital  occlusions,  that  of  the  anm  or  rectum  h  the  most  fre- 
lociit.  It  consbta  either  of  an  agenesia  aui,  wherein  the  formation  of  the  anna  is 
FlSDl coQipkted,  or  in  an  atresia  ani,  in  which  the  anal  cul-de-sac  is  formed,  but  has 
[net  united  with  the  inferior  blind  end  of  the  rectum.  Tlie  distance  between  these 
l^vo  culs-de-«ac  vari<^  f rom  the  thickness  of  a  sini[)lc  membranous  septum  to  that 
rCoDsequent  upon  complete  absence  of  the  rectum,  in  which  latter  case  the  colon 
lally  enfLs  as  a  blind  projection.  With  both  kinds  of  cona:enital  occlusion  tliere 
t/oaud^  in  about  forty  per  c^nt  of  the  cases  (my  statistics),  an  abnormal  ojiening 
H  the  rectum  into  the  bladder,  nretlira,  or  vafrhia  < recto- vesical,  urethral,  vaginal 
ttk).  The  proportion  of  the  sexes,  according  to  my  statistic?  of  375  cases,  js  :  241 
llitleft,  134  females.  If  we  take  Ztihrer's  records  of  the  lyin;ii:-in  ImspiUd  at  Vienna^ 
wl  CoBins's  of  the  lying-fn  hospital  at  Dublin,  w^e  find  that  in  CG,G54  aew-honi 
ulflren,  the  anomaly  in  question  was  observed  three  times. 

CoaLjnnital  atresia  occura  less  frequently  in  the  colon  and  small  intestine  than  at 
beiuus  and  in  the  rectmm     For  375  cases  of  ano-rectal  iitresia,  we  find  10  of  the 
f*ol4)nand  74  of  the  small  intestine.     Without  entering  into  the  details  of  my  sta- 
rtistic^ — whicii  are  reserved  for  another  occasion — 1  must  yet  biiefly  mention  here 
■ionifof  the  more  im|K>rtant  facts.     1st,  Congenital  atresia  of  the  colon  occupies, 
almost  without  exception,  the  sigmoid  flexure.     It  is  generally  the  result  of  a  foetal 
UttcscDterial  peritonitis,  which  has  led  to  constriction  and  wasting,  aj*sociated,  as  is 
frequently  the  case,  with  twisting  of  the  sigmoid  flexure  about  its  mesentery.     2d, 
kimh  of  the  small  intestine  occurs  preferably  at  certain  [xjtnts,     a.  In  the  duode- 
Mua  these  are  most  often  the  point  where  the  hile  and  pancreatic  ducU  open, 
ind  the  point  where  the  duodenum   becomes  the   jejunum  under  the  transverse 
Jftsoeolon.     The  atresia  or  stenosis  which  occurs  here  is  very  often  of  the  valvular 
iind^that  is,  it  is  formed  by  a  membranous  septum  which  looks  exactly  like  an 
tbnormally  large  valv^la  connivens,  or  as  if  two  of  them  had  united.     Il  In  the 
U^ttm  the  upper  and  middle  portions  are  very  rarely  tlie  seat  of  atresia  ;  it  is  found 
ently  at  the  ileo-c«ecal  opening  itself,  or,  still  more  often,  from  one  to  three 

I ^  above  it  at  the  point  where  the  ductus  om|>halo-mesentencu3  is  given  off, 
it,  due  to  the  twisting  of  the  umbilical  cord,  exists  normally  at  this  point,  and 
»Qrt&nt  in  determining  the  position  of  the  inlestineJ     If  this  extends  ahnor- 
^Mmker,  Entwioklttogsgesch.  B.  800—363. 
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mally  to  the  intestine  itself,  of  which  the  ductus  is  only  a  continuation^  atresit 
occurs  at  the  point  where  the  latter  is  given  off  in  consequence  of  the  t¥ri8ting. 

Other  atresiee  of  the  small  intestine  depend  upon  similar  anomalous  deTdop- 
mental  incidents,  and  upon  the  rather  complicated  disposition  of  the  intestioai 
tract  of  the  embryo.  Foetal  peritonitis,  in  particular,  plays  an  important  part  It 
not  seldom  leads  to  multiple  atresias  and  stenoses,  as  many  as  ten  of  which  hsfe 
been  found  in  the  small  intestine  (Schiippel).  Congenital  atresia  of  the  small 
intestine  is  as  frequent  m  one  sex  as  m  the  other.  For  the  other  details  the  reader 
is  referred  to  the  accounts,  generally  inadequate,  given  in  the  surgical  manuals  and 
in  text- books,  as  well  as  to  the  following  bibliography.* 

We  also  distinguish  intestinal  constrictions  and  occlusions 
according  to  the  anatomical  causes. 

1.  Causes  which  obliterate  the  lumen  of  the  canal  by  pr^sure 
from  without — compression  in  the  broader  meaning  of  the  word. 

Here  belong  strangulation  (incarceration)  of  the  intestine  in  holes,  fissures,  and 
hernial  rings ;  strangulation  by  false  ligaments,  the  appendix  vcrmiformis,  and  the 
diverticle ;  compression  by  tumors,  by  the  mesentery,  by  dislodged  viscera.  We 
include  here  also  twisting  (torsion)  and  formation  of  knots ;  for  in  these,  too,  the 
occlusion  is  due  to  the  pressure  which  the  adjoining  parts  exert  upon  each  other. 

2.  Causes  which  obstruct  the  lumen  of  the  intestine— o6- 
turations : 

a.  Cviuscs  which  are  not  continuous  with  the  wall  of  the  canal :  gaU-stODei^ 
intestinal  stones,  foreign  bodies,  fsecal  masses. 

h.  Causes  which  are  continuous  with  the  wall  of  the  canal,  expand  within  it» 
and  obstruct  it :  neoplasms,  especially  those  shaped  like  polyps. 

e.  Obstruction  by  the  bowel  itself :  intussusceptions. 

3.  Causes  which,  starting  from  or  encroaching  upon  the  wall, 

'  Besides  the.  anatomico-pathological  manuals  and  atlases  of  Meekd^  CruveOkiir^ 
Amnion,  Vrolik,  Forate?;  Albers^  and  others,  must  be  mentioned  especially :  Scfuifer. 
De  canali  intestinali  a  prima  conformatione,  etc.  Wiirzborg.  1825. — J.  Frank,  Prmz. 
med.  P.  III.  Vol.11.  Sect.  I.  p.  IS.—Amussat,  Mem.  snr  la  possibiUt^  d'6tablir,  elft 
Paris.  1843. — Curling,  Med.  chir.  trans.  XlAll.—Idem,  Dis.  of  rectum,  trana  by  Nenf * 
ville.  Erl.  \mZ.—T7iungd,  Ueber  kunstl.  Afterbildung.  Kiel.  1853.  Hirsohspning. 
Copenhagen.  1861,  and  in  Schmidt's  Jahrbuch.  Bd.  117,  310. — Gunther,  Lehre  TOn  der 
blutig.  Operat.  Part  IV. — Ashton,  Diseases,  etc.,  of  the  rectum,  trans,  by  Uterhardt 
Wiirzburg.  'iS6^.—Goi/ra7id,  Gaz,  med.  de  Paris.  33-41.  "iS^Q.—Friedberg,  Arch.  g*n. 
de  m6d.  1857.  V.  9.—Friedberg,  Virch.  Archiv.  XVII.  1859.— 5isW«ww,  Hcnle  and 
Pfeufer's  Zeitachr.  N.  F.  III.  3.  lS53.—Fie(Uer,  Arch.  d.  HeUk.  V.  L  1884.— fifeAtf/p* 
ibid.  V.  7Q.^Kuttner,  Virch.  Arch.  Bd.  54.  1873. 
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Barrow  the  lumen  of  the  intestine  either  circularly  or  by  kinks 
and  distortions. 

Here  belong  the  constrictions,  distortions,  and  angular  obstructions  of  the  canal 
caused  by  chronic  peritonitis,  cicatricial  stenoses,  and  neoplasms,  which  produce 
the  narrowing  sometimes  by  infiltration  of  the  wall,  sometimes  by  constriction. 

Finally,  we  distinguish  clinically  between  the  grave  pheno- 
mena of  total  definitive  occlusion  and  the  symptoms  of  partially 
irUerrupted  permeability.  The  latter  offers  all  the  possible 
degrees  between  simple  constipation  due  to  functional  causes 
and  the  more  important  disturbances  of  permeability.  In  the 
severest  cases  the  clinical  appearance  is  that  of  repeated  tem- 
porary occlusions,  and  is  more  marked  as  the  advance  of  the 
contents  of  the  intestine  is  interrupted  more  frequently  and  for 
longer  periods. 

If  we  examine  the  above-mentioned  anatomical  causes  from 
the  clinical  standpoint,  we  find  that  the  different  anatomical 
processes  of  constriction  and  occlusion  of  the  bowels  sometimes 
differ  essentially  in  their  clinical  history,  and  sometimes  resem- 
ble one  another  exactly  ;  but  still  we  must  make  the  following 
general  division : 

a.  Causes  which  appear  acutely^  not  seldom  suddenly,  and 
lead  at  once  to  total  definitive  occlusion  of  the  intestine. 

Among  these  belong  the  anatomical  causes  mentioned  in  the  first  section — incar- 
ceration, strangulation,  twisting,  and  formation  of  knots,  acute  compression  of  the 
intestine — by  the  mesentery,  for  example — etc.  Many  gall-stone  obstructions  act 
in  the  same  way ;  intussusception  rarely  takes  this  course — mainly  in  cases  of  in- 
vagination of  the  ileum  in  children. 

h.  Causes  which  generally  appear  acutely^  produce  notable 
disturbances  of  permeability^  but  not  immediate  total  occlusion, 
and,  if  recovery  does  not  take  place,  lead,  sooner  or  later,  to 
definitive  occlusion,  or  to  death  in  some  other  way. 

In  this  way  intussusception  generally  acts,  as  do  also  incomplete  incarceration 
and  acute  incomplete  compression,  and,  lastly,  many  of  the  obstructions  caused  by 
gaU-stones  and  foreign  bodies. 

c.  Causes  which  arise  slowly  and  excite^  for  what  is  ordi- 
narily a  long  time,  symptoms  of  disturbed  perviousness  of  the 
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intestinal  canal^  nntil  they  leadj  either  suddenly  and  once  1 
all,  to  deftnitive  occlusion,  or,  without  this,  to  a  fatal  ter 
tion  through  peritomtis,  perforation^  or  in  some  other  way. 

Ilere  bL'long  the  anntoiuicnl  caufies,  mentioned  m  the  third  sectioa,  of  i 
of  the  C!inal  by  cicatricial  bands,  ncoplasnis^  chrauic  peritonitis ;  aUo  €omp 
by  grudually-inc  teas  lag  tumors,  most  cases  of  obstruction  by  intestinal  etone^l 
lastly,  chronic  foical  oljstruction  dependent  upon  functional  causes. 

We  distinguish,  in  constrictions  and  occlusions  of  thei 
tine,  a  number  of  symptoms  which  depend  solely  upoa 
mechanical  fact  of  occlusion  of  the  canal,  and  are,  therefon?,  1 
samej  however  the  anatomical  process  may  differ  in  the  io 
vidua!  cases.  This  group  of  symptoms  is  modified  only  by  I 
locatiou  and  degree  of  the  obstruction.  A  set  of  other  sy 
toms,  and  especially  certain  peculiarities  in  the  course,  do 
and  prognosis,  depend  ui>on  the  special  anatomical  cause  ofl 
occlusion.  From  this  point  of  view,  which  is  especially  imp 
tant  in  diagnosis,  a  closer  study  of  the  pathology  of  Ihei 
ferent  anatomical  causes  of  constriction  and  occlusion  is 
SLuy.  If  we  should  give  a  complete  pathok>gical  accountj 
each  of  these  causes,  frequent  repetitions  would  be  unavoid 
and  I  prefer  to  deviate  fi'om  the  usual  plan  of  treating  the  i 
ject  to  this  extent,  that  1  shall  consider  in  turn  : 

1.  TJie  aiiatomico-pfftholof/ieal  changes  in.  genernl- 
those  which  are  found  upon  the  cadaver  under  different  i 
tions  of  occlusion  and  constriction  of  the  intestine. 

2.  The  pathology  of  occlusion  and  canstriction  of  tlie 
tine  in  generah 

3.  The  different  kinds  of  occlusion  and  constriction  (f\ 
intestine,  with  their  anatomical  and  clinical  peculiar ities, 

4.  Treatment 


Anatomioo-Fatholog-ical  Ghanfes  in  ChemeraL 

These  interest  the  intestines  and  the  cavity  of  the  a 
Thi^  portion  of  the  intestine  which  lies  above  the  occludt  j 
differs  essentially  in  size  and  app*^arance  from  that  lying' 
it.     While  the  latter  appears  empty  and  much  contractet 
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traction  of  inanition),  the  former  is  filled  and  distended  partly 
by  gas,  partly  by  a  considerable  quantity  of  liquid  feculent 
matter,  a  distention  which  extends  from  the  seat  of  the  occlusion 
upwards  through  the  whole  canal,  and  not  seldom  affects  the 
stomach  also.  The  latter  organ,  especially  when  the  occlusion 
is  located  in  the  duodenum  or  jejunum,  often  presents  a  high 
degree  of  ectasia,  except  when  the  course  of  the  disease  has 
been  very  acute.  The  colon  above  a  chronic  narrowing  of  its 
lower  portion  often  becomes  longer,  and  consequently  more  con- 
voluted. 

In  cases  of  acute,  rapidly  fatal  occlusion  of  the  colon,  for  example  when  twist- 
ing of  the  sigmoid  flexure  has  occurred,  the  distention  has  been  repeatedly  found 
limited  to  the  colon  and  ctccum,  the  latter  especially  being  enormously  distended.* 
This  can  only  mean  that  in  such  hyperacute  cases  the  ileo-caecal  valve  was  suffi- 
cient, and  prevented  the  reflux  into  the  ileum  of  the  obstructed  contents  of  the 
colon,  while  the  contents  of  the  small  intestine,  pressed  forward  by  a  powerful  peris- 
taltic action,  were  still  able  to  overcome  the  increased  pressure  in  the  caecum  and  to 
fill  the  latter  to  excess.  But  soon,  and  the  more  promptly  the  nearer  the  occluded 
portion  of  the  colon  is  to  the  ileo-cojcal  opening,  the  valve  becomes  insufficient 
under  such  conditions,  and  the  distention  spreads,  even  when  the  occlusion  occupies 
the  rectum,  over  the  whole  of  the  small  intestine. 

The  peritoneum  is  found  in  different  conditions.  In  hyper- 
acute cases  of  internal  strangulation,  for  example  in  infantile 
invagination  of  the  ileum  with  a  rapidly  fatal  course,'  there 
is  sometimes  found,  together  with  an  intense  hyperajmic  injec- 
tion of  the  blood-vessels,  and  a  loss  of  polish  on  the  surface  of 
the  serous  membrane,  only  an  inconsiderable  peritonitis'  limited 
to  the  seat  of  the  occlusion.  In  otlier,  and  indeed  in  most,  cases 
the  peritoneum  is  the  seat  of  an  inflammation  as  intense  as  it  is 
widespread,  which  has  led  to  numerous  adhesions  of  tlie  dis- 
tended intestinal  loops,  to  sero-fibrinous,  fibrino-purulent,  or 
ichorous  exudations  in  the  dependent  parts  of  the  abdominal 
cavity  and  between  the  adhesions.  Not  seldom  after  separation 
of  the  loosely  adherent  convolutions  the  places  at  which  they 
were  brought  into  reciprocal  contact  are  marked  by  red,  vas- 

>  E.  g.,  Fagge,  1.  c.  Case  22.  p.  806. 
»Prag.  Vierteljahr.  Bd.  121.  S.  25. 
'For  the  more  minute  processes,  see  Peritonitis  in  a  later  volume. 
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cular,  raised,  fibrinous  lines  of  exudation,  while  the  sortacesot 
contact  of  the  adherent  loops  often  offer  an  almost  unchanged 
aspect. 

The  peritoneal  exudation  is  sometimes  hemorrhagic,  and 
even  large  quantities  of  blood  are  found  in  the  abdominal  cavity 
as  well  as  within  the  intestines.^  This  is  the  case  when  the 
nature  of  the  occlusion  is  such  that  large  or  many  small  veins  o( 
the  mesentery  aie  compressed,  the  flow  of  blood  through  them 
checked,  and  hemorrhage  by  diapedesis  induced,  thus,  for  ex- 
ample, in  extensive  invaginations,  in  cases  of  twisting  and  knot- 
ting, in  strangulation  of  large  loops.  The  abdominal  walls  oftai 
appear  infiltrated  with  blood  in  different  degrees,  sometimes  in 
numerous  ecchymotic  spots,  sometimes  in  larger  strips  of  uni- 
form color  varying  from  a  light  to  a  dark  red  (apoplexia  intes- 
tini),  alterations  which  usually  increase  in  intensity  as  thqr 
approach  the  seat  of  the  obstruction,  where  the  intestine  is  often 
covered  with  a  layer  of  black  clotted  blood,  and  its  walls  aw 
black,  friable  as  tinder,  and  gangrenous. 

The  hemorrhagic  infiltration  of  the  intestinal  mucous  mem- 
brane, often  extending  high  above  the  obstruction,  leads  occa- 
sionally to  diphtheria  of  the  mucosa.  This  appears  in  the  form 
of  parallel,  dirty-gray  streaks,  corresponding  to  the  height  of  the 
folds  of  the  mucous  membrane,  and  raised  from  the  dark,  ecchy- 
motic mucosa.  The  gangrenous  destruction,  sphacelus  of  the 
wall  of  the  intestine  often  leads  to  perforation.  The  escape  of 
fsecal  gases  when  the  abdomen  is  opened,  the  finely  divided 
particles  of  faecal  matter  adhering  to  the  peritoneum  and  min- 
gled with  the  liquid  exudations,  mark  peritonitis  due  to  perfora- 
tion. 

It  is  often  difficult  to  find  the  perforation  upon  the  cadaver,  both  became  tki 
distended  bowel  collapses  and  the  opening  closes  again,  and  because  during  te 
search,  even  when  it  is  carefully  conducted,  new  perforations  are  made  in  tti 
friable,  tinder-like  walls.  Occasionally  the  perforation  takes  place  at  the  mooicit 
the  abdomen  is  opened.  When  the  distended  intestines  are  suddenly  freed  fromtki 
confinemunt  of  the  abdominal  walls  and  crowded  forcibly  forwards,  the  rotteib 
strangulated  parts  tear,  the  sound  of  the  escaping  gas  is  heard,  and  at  the  ■■• 
time  the  sinking  in  of  the  projecting  intestines  demonstrates  their  relief  by  perfoit- 

'  Interesting  cases  of  this  kind  are  given  by  Eiittner.  Yixch.  Arch.  Bd.  43w 


1  the  gangrenous  ones  seen  at  the 
.d  over  a.  certain  extent  above  it. 
«p  sloughs  of  the  mucous  mem- 
3,  and  they  are  due  to  the  partly 
;ion  upon  this  membrane  of  long 
isses.  Such  so- culled  stercoral 
uure  are  found  most  frequently 
ses  of  constrietion  of  the  latter. 
he  OeO'Cfecal  valve,  and  extend 
eum.  In  the  caecum  they  often 
ulcers.      They  may  give  rise  to 


jventcd  by  adhesiona  with  tLc  neigliboring 
icura  with  Bimuknneoua  eiicapBulation^  by 
r  sacculiitcd  fsecal  aliaccsses  are  formed ;  if 
tissue  an  ichorous  phlegmoD  is  set  up.  A 
twai'd  through  the  uk-LTattd  WiiUa  of  the 
xvioualy  bccoDic  adhtrt^nt  tlieifto  (fistula 
er,  stiU  rarer  tenuinatioDj  is  the  oi>cning  of 

•  the  occlusion  into  that  which  lies  below 
e  two  loopis  have  become  united  by  adhe- 
;rtl  cloaca,  or  even  througli  a  lon<^'er  ftt-cal 
jmi'times  takea  place,  CBpecially  in  caacs  of 
le,  into  the  vagina,  and  exceptionally  cveu 

•  and  frequency  of  the  peristaltic 
above  the  roiistrirtion  ^struiisrlea 
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tine.  This  is  a  real  hypertrophy,  due  to  work.  It  undertakes, 
like  certain  portions  of  the  heart  in  cases  of  stenosis  of  its 
valves,  to  compensate  for  the  narrowing  of  the  intestinal  canal; 
and,  as  in  the  heart,  so  here  also,  serious  disturbances  of  com- 
pensation follow  degeneration  of  the  hypertrophied  muscle, 
which  may  lead  to  arrest  of  the  contents  and  to  total  imper- 
meability. 

Tlie  other  lesions  which  we  find  in  the  bodies  of  those  who 
have  died  in  consequence  of  occlusion  of  the  intestines,  differ 
according  to  the  course,  duration,  and  particular  kind  of  the 
affection.  We  have  to  mention  the  extreme  emaciation  of  the 
body  in  cases  of  stenosis,  especially  when  due  to  malignant 
growths,  leading  to  death  by  inanition,  the  appearance  of  the 
body  and  the  condition  of  the  individual  organs  often  resem- 
bling that  seen  in  cholera  (dryness  of  the  connective  tissue,  of  the 
serous  membranes,  of  the  muscles,  the  bluish -gray  color  of  the 
skin,  contraction  of  the  bladder,  etc.,  etc.),  in  acute,  rapidly-fatal 
cases  of  incarceration.  Among  the  lesions  of  the  diflEei'ent  origans, 
we  often  find  elevation  of  the  diaphragm  in  consequence  of  the 
meteorism,  hypostases  in  the  lungs,  venous  hypersemia  and 
oedema  of  the  skin,  increase  of  cerebral  liquid,  etc.  When  faecal 
infiltration  and  sloughing  of  the  retro- peritoneal  connectiye 
tissue  have  taken  place,  we  sometimes  have  infectious  emboli, 
pulmonary  infarctions,  and  embolic  pneumonia,  ending  in 
abscess  or  gangrene. 

We  have  yet  to  mention  briefly  a  lesion  which  is  found  in  the  lungs  of  thou 
who  have  succumbed  to  ileus.  I  refer  to  pneumonia  caused  by  the  presence  of 
foreign  bodies  in  the  lungs,  particles  of  vomited  matter  (faecal  matt^  when  Un 
vomiting  is  stercoraceous)  carried  in  during  inspiration.  This  can  occur  the  mow 
easily,  as  the  patients  arc  often  rendered  comatose  by  large  doses  of  opium,  and  tlK 
reflex  irritability  of  the  mucous  membrane  of  the  respiratory  passages  is  diminisbei 
Like  most  pneumonias  of  this  kind,  they  occupy  mainly  the  lower  or  middle  lobe 
of  the  right  lung,  where  infiltrations  (sometimes  distinct  lobular  ones,  sometinMi 
united  and  forming  lobar  ones)  are  found  with  a  dirty-gray  or  dark-green  sorto 
of  section,  central  sphacelated  softening,  and  formation  of  gangrenoos  csvitiei 
filled  with  offensive  matter.  The  surrounding  lung  tissue  is  more  rarely  in  a  coo- 
dition  of  hepatizing  inflammation  than  in  that  of  soft,  moist  infiltration.  Micro- 
scopical examination  of  the  gangrenous  spot  clearly  shows,  as  I  haye  occasionally 
demonstrated,  that  aspiration  of  the  contents  of  the  intestines  has  taken  place,  for 
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tnd  there  pieces  of  tntisck  staiiied  vritli  bile,  Uta  of  Tegetablei»,  graina  of 
.etc.* 


Pathologj  of  Occluflions  of  the  Intefitineg, 
Symptoms. 

t  us  take  a  ^^m  of  aente  internal  Btrangulation  for  the  basis 

lur  picture.     Eifher  suddenly,  during  perfect  health,  or  pre* 

by  an  insignificant  diarrhoea  or  constipation,  perhaps  after 

le  incidental  cause  (dietary  error,  purge,    injury,    chilling), 

int,   rapidly-increasing   colicky  pains   appear,   which  some' 

spread  over  the  whole  abdomen,  and  sometimes  are  more 

mscrihfid,  and  limited  especially  to  the  region  of  the  nm- 

s.     The  pains,  which  offer  remissions  and  exacerbations  at 

rt  intervals,  and  are  sometimes  convulsive  or  partnrient-like, 

pt   the  domestic    remedies    generally  employed  before    the 

ml  of  the  physician,  and  are  often  combined  with  an  unusual 

rsical  and  mental  excitement  of  the  patient.     The  hitter  and 

bysician  himself  suppose  it  to  be  a  case  of  unusually  violent 

due,    perhaps,   to  faecal    obstruction,    and    exjiect    relief 

Lgh  a  free  passage  from  the  bowels.     But  success  docs  not 

the  use  of  the  milder  purgatives,  nor  of  the  more  power- 

dmstic  ones  prescribed,   unfortunately,   only  too  often, 

irithstanding  the  violent  pain  and  even  the  voiuiting.    Except 

pi  few^  scanty  faecal  masses  voided  by  the  aid  of  injections, 

abdomen  remains  closed.     Soon  after  the  apjjea ranee  of  the 

Qs,    sometimes    excited  by   the   purgati\'es   that    have  been 

ttinistered,  eructations  occur,  followed  by  vomiting,  repeated 

liminishing  intervals.     Tlie  abdomen  becomes  distended  and 

ipaniric  ;  the  features,  at  first  drawn  by  the  pain  and  anxiety, 

Itfact,  as  in  the  well-known  facies  cliolerica ;  the  extrnmities 

cold;    prominent   points  livid  ;   respiration   supertieial, 

:,   and  of  the  supra-costal  type  ;   the   pulse  small  and 

".     A  painful  desire  to  empty  tlie  bowels  is  kept  up  and 

?d  by  the  failure  of  all  attempts  to  purge,  l>y  the  al>sence 

pare  BuM^  Zwolf  Briefe  iiber  Lungenentzuadung,  etc.  Miluchen.  1872.  S.  19. 
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of  flatus,  and  by  the  sense  of  oppression  prodaced  by  dm 
meteorism.  The  vomited  matter,  composed,  first,  of  the  contento 
of  the  stomach,  and  then  of  quantities  of  green  bilious  matter, 
becomes  visibly  discolored,  dirty-green,  then  brownish,  and  pre- 
sents more  and  more  the  aspect  of  diarrhoeal  passages,  until, 
finally,  faeculent  masses,  preceded  by  faecal  ructus,  are  vomited 
(ileus,  miserere).  At  this  time  the  patient,  in  a  condition  of 
extreme  collapse,  covered  with  cold  sweat,  tormented  by  frequent 
vomiting,  singultus,  dyspnoea,  colics,  and  unquenchable  thiwt» 
with  hollow  eyes  set  in  bluish  rings,  pointed  nose,  sharply  de- 
fined features,  with  leaden,  faintly-livid  complexion,  with  muf- 
fled voice  and  dirty-brown,  dry  tongue,  presents  a  honibk 
picture,  intensified  by  the  fact  that  the  mental  functions  an 
generally  undisturbed. 

Let  us  now  analyze  the  individual  symptoms  and  thdr 
modifications  caused  by  the  seat  of  the  occlusion. 

The  pain  is  caused  partly  by  the  rupture  of  the  peritonenm 
at  the  strangulated  point  (the  effect  of  the  constriction),  partly 
by  the  meteoristic  condition,  distention  of  the  intestinal  walta, 
partly  by  peritonitis. 

The  periodical  exacerbations  of  the  pain  are  due  to  the  periodicaUy-increMed 
peristaltic  pressure  against  the  obstruction,  and  to  the  compression  exerted  thenbj 
upon  tlie  nerves  of  the  hyperremic  or  inflamed  peritoneum. 

The  intensity  of  the  pain  depends  upon  the  excitability  of  the  indiyidoal,  npoi 
the  condition  of  the  sensorium,  the  state  of  the  peritoneum,  and  especially  opon  tli 
extent  of  the  peritonitis.  Pains  which  are  produced  or  increased  by  slight  piuiwrt 
upon  the  abdomen  indicate  the  existence  of  peritonitis.  Sometimes,  while  tfci 
sensorium  is  still  intact,  the  pain  and  vomiting  cease  quite  suddenly  a  short  tiine 
before  death,  and  the  meteorism  and  collapse  increase.  This  proceeds  from  parily- 
sis  of  the  intestine  above  the  obstruction,  from  the  arrest  of  the  peristaltic  ictios, 
which  in  part  occasioned  the  pain  as  well  as  the  vomiting ;  or  it  is,  as  is  ofUo 
ascertained,  the  immediate  result  of  the  occurrence  of  perforation. 

Vomiting  sometimes  appears  at  the  beginning,  slmultaneoosly 
with  the  pain.  This  initial  vomiting  is  the  result  of  the  shock 
of  the  strangulation,  like  that  which  we  see  in  the  shock  follow- 
ing injury  to  the  abdomen.  The  irritation  of  the  peritoneum 
produced  thereby  excites  by  reflex  action  the  central  ends  of  the 
nerves  which  supply  the  muscles  thrown  into  action  during  the 
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aot  of  vomiting,  the  diaphragm  and  the  abdominal  mnscles. 
Another  vomiting  comes  later,  and  is  partly  the  result  of  the  in- 
flammatory irritation  of  the  peritoneum,  partly  that  of  the  arrest 
of  the  contents  of  the  intestines.  Both  factors  act  as  irritants, 
and  excite  not  only  vigorous  contractions  of  the  bowels,  but 
vomiting  also.  Vomiting  due  to  arrest  of  the  contents  naturally 
appears  the  earlier,  and  is  the  more  violent,  the  higher  the  situa- 
tion of  the  obstruction ;  it  also  appears  sooner  when  peritonitis 
flets  in  earlier,  and  when  the  patient  is  more  irritable  (hence  it  is 
especially  early  in  children),  or  when  the  intestinal  canal  has 
been  imtated  by  the  administration  of  drastic  purgatives  or 
similar  drugs.  When  the  obstruction  occupies  the  uppermost 
part  of  the  small  intestine  (the  duodenum  below  the  orifice  of 
the  ductus  choledochus,  jejunum),  the  vomited  matter  is  always 
deeply  colored  with  bile ;  but  long  retention  of  the  obstructed 
masses,  in  consequence  of  the  use  of  opium,  for  example,  can 
discolor  them  and  cause  them  to  smell  foully,  and  even  to  be 
mistaken  for  stercoraceous  matter,  as  happened  in  one  of  Cru- 
veilhier's  cases  of  occlusion  of  the  jejunum.  When  the  occlusion 
is  at  the  middle  of  the  ileum,  the  vomiting,  under  the  same  cir- 
cumstances, often  assumes  a  faecal-like  character ;  when  it  is  in  the 
lowest  part  of  the  ileum  or  in  the  colon,  stercoraceous  vomiting 
occurs.  This  consists  of  thin  liquid,  feculent  masses.  It  is  only 
very  seldom  that  in  cases  of  occlusion  of  the  colon  larger  pieces 
of  fiBces  are  vomited,  for  the  firmer  faecal  lumps  of  the  colon  are 
finely  broken  up,  and  dissociated  by  their  passage  through  the 
ileum  filled  with  liquid. 

The  erroneous  assertion  has  been  repeatedly  made,  that  stercoraceous  vomiting 
can  occur  only  when  the  occlusion  is  situated  in  the  colon,  although  it  is  easy  to 
prove  by  autopsical  examination  that  the  contents  of  the  lower  portion  of  the  ileum 
often  bear  the  character  of  soft,  sometimes  even  harder  fajces,  a  fact  which  De 
Ha6n  '  has  already  opposed  to  the  above-mentioned  opinion.  On  the  other  hand,  it 
has  been  said  that  stercoraceous  vomiting,  depending  upon  the  passage  of  faeces 
from  the  colon  into  the  ileum,  was  not  possible,  because  the  ileo-csecal  valve  pre- 
vents the  retrograde  movement  of  the  contents  of  the  intestine.  It  was  believed 
that  the  contents  of  the  colon  could  be  vomited  only  when  fistulous  communication 
existed  between  the  colon  and  the  stomach.    But  the  ileo-ccecal  valve  does  not  form 

>  1.  a  P.  n.  p.  89.    Also  StoU,  Ratio  med.  T.  1.  p.  387. 
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a  permanent  obstacle ;  it  becomes  insufficient,  as  we  have  already  explained,  in  cav 
sequence  of  great  distention  of  the  colon  or  caecum  and  simultaneous  paraljniof 
the  Cffical  sphincter.* 

The  explanation  of  the  mechanism  of  stercoraceous  vomiting  has  called  f<Htk 
different  opinions.     Formerly  it  was  thought  to  furnish  the  strongest  proof  of  the 
existence  of  an  antiperistaltic  motion,  and  an  **  ileus  verus  *'  was  imagined  (Syden- 
ham) which  was  based  solely  upon  the  reversal  of  the  peristaltic  motion.    Tin 
question  of  the  occurrence  of  anti [peristaltic  action  has  been  settled,  so  far  as  Um 
stomach  is  concerned,  for  it  has  repeatedly  been  the  subject  of  observation  daring 
vomiting,  but  it  has  not  yet  been  decided  for  the  intestine.     The  intestinal  mofe- 
ments  that  can  be  seen  after  the  abdomen  is  opened,  as  can  be  easily  demonstnted 
by  experimi^nts  upon  animals,  are  very  irregular.     Contractions  and  indentatioof 
beginning  hare  and  there,  oscillatory  and  rolling  movements,  and  when  a  wavehii 
passed  rcgulariy  over  a  certain  portion  of  the  intestine,  it  is  often  very  difficult  to 
say  whether  it  pased  from  above  downwards  or  in  the  opposite  direction.    Beti,' 
8chwarzenberg,3  and  Houckgeest,*  could  not  convince  themselves  of  the  existenei 
of  antiperistaltic  movements,  either  under  normal  conditions  or  after  the  applicatioi 
of  a  ligature  about  any  part  of  the  canal.    On  the  other  hand,  Engelmann  *  saw  two 
waves  start  from  the  irritated  point  on  the  intestine — one  peristaltic,  the  other  anti- 
peristaltic.    I  shall  not  discuss  these  opposing  theories.    The  mechanism  of  sterco- 
raceous vomiting  does  not  necessarily  require  for  its  explanation  the  existence  of 
antiperistaltic  intestinal  movements.    Whether  these  do  or  do  not  occur,  the  main 
fact  is  always  another  and  a  very  simple  one,  one  brought  forward  by  van  Swictcn,* 
and,  since  Henle,  almost  universally  accepted.     The  intestines  above  the  obstmctioB 
become  more  and  more  filled  up  by  their  accumulating  contents,  and  finally  to  txusk 
a  degree  that  every  attempt  to  vomit,  every  contraction  of  the  abdominal  muscUii 
of  the  diaphragm,  and,  if  you  choose,  of  the  intestines  also,  moves  the  contents  in  the 
only  direction  in  which  they  can  go — that  is,  upwards  from  the  point  of  occloaioD. 
It  is  evident  that  under  these  circumstances  the  contents  would  be  moved  by 
normal  peristaltic  in  the  same  direction  as  by  antiperistaltic  action. *>    On  the  other 
hand,  in  favor  of  the  antiperistaltic  action  we  have :  Ist  Those  very  rare  caaet  ii 
which  stercoraceous  vomiting  is  observed  in  the  course  of  a  diffuse  peritonitis  with- 
out demonstrable  alteration  of  the  permeability  of  the  intestines  (compare  the  details 
given  in  the  chapter  on  Heus  Paralyticus).    2d.  The  fact  that  in  cases  of  acute  intenud 
incarceration  the  stercoraceous  vomiting  occurs  only  a  few  hours  after  the  beginning 
of  the  attack,  at  a  time  when  it  cannot  well  be  thought  that  there  is  any  great 
accumulation  of  intestinal  matter  (see  the  transudation  hypothesis  to  be  hereafter 
described).    8d.  The  movements  of  the  intestines,  in  cases  of  inflammation  and  other 
irritation  of  the  peritoneum,  differ,  so  far  as  their  quality  and  effects  are  concerned, 

'  For  details  see  the  section  on  treatment.  *  Pfliiger's  Archiv.  VI.  286. 

'  WUrttemberg  Oorresp  -Bl.  1 850.  *  Ibid. ,  IV.  1. 

'Zeitschr.  f.  rat.  Med.  VII.  3.  'Tom.  III.  p.  167. 

^  Compare  W.  Brinton,  1.  c. ,  and  the  Lancet,  1859. 
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I  wliat  is  normal.  Tliis  is  sliown  l>y  the  circumstance  that,  for  example,  in  cases 
^tite  peritonitis,  notwithstanding  the*  increased  Tfigor  of  tlio  rnovcmi'nts  (wliich 
pftcn  be  made  oat  with  certainty  by  auscultation  of  the  abdomen),  no  diarrLoea 

toe  constipation  is  generally  complete  after  the  occlusion  has 
arred.  In  some  cases  spontaneous  or  induced  evacuation  of 
[contents  of  the  portion  below  tlie  obstruction  takes  pi  are,  and 

amount  naturally  is  greater  when  the  seat  of  the  ort^hi.sion  is 
(ler.  In  the  latter  case,  diarrhoeal  evacuations  are  occasionally 
l^rved.  When  the  active  peristaltic  movements  pass  beyond 
^occluded  point  to  the  sensitive  end  of  the  rectum  and  excite 
pniodic  contmctions  of  the  sphincter  ani,  painful  ten<*8musi8 

lueed,  which  is  tlip  tnore  intense  the  nearer  the  obstruction 
to  the  anus,  and  is  notably  severe  only  when  the  colon  is 
kstricted  or  occluded. 

|fUnder  tlife  name  **cliolera  licmiaire*'  Mdgaii^np  described  caaes  of  strangulated 
al  hernia,  in  which,  together  with  aljuiidaiit  voniitiiiijf,  culiapfle.  and  the  other 
ptoms  of  strangulatioiij  profuse  diarrhcea  occurred.  Such  cases  (occurring  also, 
very  rarely,  with  internal  strangulatioti)  can  be  exiilained  inoBt  simply,  I 
,by  the  hypothesis  that,  as  in  acute  invagination,  the  perrnenlHlity  of  the  intcs- 
iwas  rit)t  entirely  destroyed.     (Incomplete  strangnhition.)     Still  the  pnwibility 

fopious  diarrha?A  with  total  occlusion  is  not  to  be  denied,  when  the  latter  oecurs 
I  up  in  the  small  intestine,  in  the  jejunum,  or  duodenum.  If  in  such  a  case  the 
▼e  peristaltic  movenients  extend  to  tliL^  portion  lying  helow  the  occluded  point, 
r  promptly  force  its  liquid  contents  out,  and  thus  produce  diarrbtea.' 
Others,  Brinton  for  example,  relying  upon  caaes  of  occlusion  of  the  intestines  in 
Icb  profuse  watery  discharges  throu|Th  the  anus  aec(unpanied  free  vfuniting-,* 
kred  thiit  in  such  cases,  as  in  cholera,  transudation  takes  (ilaee  into  die  canal. 
If  were  disposed  to  attribute  thia  to  paralysis  of  the  abdominal  sympathetic  und 
IBdally  of  the  uplanchnie  coniinif  on  with  the  shock  of  the  strnnjiid-ilion.  which 
lid  LiLU^e  intense  hy|KTffimia  of  the  intestines.      13ut  LudwiM;'!,  and   Huffter's 


told  L-i 

F 


ickgeest  (1.  c.  303),  after  occlusion  of  the  hig^hefit  part  of  the  finiiiU  intestine  of 
saw  active  peristaltic  movements  in  the  portion  below  causinft  free  evucuation 
matter*     I  have  twice  repeated  this  experiment  [ipon  rahhits  with  the  Bame 

,«ro  subsequent  experiments  upon  rabbits,  aud  one  uj>oii  a  Jog,  ^ixve  negative 

A  Is  not  unfrequeutly  observed  in  cases  of  invagination.     Thus  one  of  Herr- 
m*B  cases  was  isupposed  to  he  cholera,  on  account  of  the  profnae  passages  and  the 
t  BjmptomB,  until  the  vomiting  became  fsecoL     FeterBburg.  Med.  Ztg.  1867.  Bd. 
S.  233. 

VOL.  VII.  ^32 
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expenments  prove  tbafc  diarrlioea  does  not  immedmtcly  follow  diviAon  o!  1 
nerves ;  it  only  occun*  wlien  irritation  of  the  intestine  or  of  the  vagus  is  %dAM 
division  of  the  splanchnic.     Furthermore,  the  diarrheas  produced  in  thii  «if | 
only  the  consequence  of  increased  peristaltic  action^  and  should  cot  be  i 
transudation  into  the  inteatinea.     In  a  small  dog  in  which  I  succeeded,  by  i 
Asp*s  method,  in  cutting  both  splanchnic  nerves  without  injury  to  thedii 
saw  no  diarrhoea,  nor  could  I  discover,  after  killing  the  anlma],  any  iDcreavi 
amount  of  liquid  inside  the  intestine. 

The  adherents  of  the  transudation  theory  have  further  appealed,  infiiToroll 
views,  to  tlie  fact  that  the  vomiting  which  aocompaniea  the  profuse  dia 
often  so  abundant  that  it  bears  no  relation  to  the  amount  of  liquid  taken  i 
mouth  and  estimated  to  be  ^jrescnt  in  the  intestine,'  and,  further,  that,  i 
cases  of  ncuu*  inttTual  strangulation,  eymptoms  pointing  to  rapid  withd 
water  from  the  blood,   sucii  as  drynesa  of  the  mucous  membrane,  intenatl 
choleraic  face  and  voice,  cramps  in  the  calves  of  the  legs,  and  anuria,  hxft  I 
observed  almost  simultaneously  with  the  fii^st  appearance  of  the  disease.    Brtl 
incidents  arc  most  Bimply  explained  by  the  theory  that  the  absorption  of  i 
the  blood  is  notably  diminished  by  the  occurrenoc  of  internal  stranguladoa^i 
the  loss  of  water  tlirough  the  skin  and  lungs,  or  even  by  sweating,  is  i 
The  determination  of  thase  questions  must,  however,  be  reserved  for  fchiml 
more  exact  observations. 

The  grave  symptoms  of  collapse  accompanying  acnte 
gnlatioii  of  the  inteBtines  correspond  in  many  respects  tol 
wlti<'li  ninrk  the  occiiiTence  of  shock  after  a  blow  upon  thes 
men  witli  a  blunt  weapon,  or  after  perforation  of  an  ulcer  of  1 
stomach  or  intestine.     We  may  call  them  the  shock  of  stntii-^^'^ij 
tion.     They  can  be  approximately  explained  as  follows^  ac 
ing  to  the  kiiowlcxlge  furnished  by  the  investigations  of 
Goltz/  Bernstein/  and  Ludwig  and  Asp,*  of   the  physio^ 
relalifins  of  the  neiTes  of  the  intestines  to  the  innervation  of  I 
heart  and  vessels. 

Tlie  injuries  caused  by  the  strftngulation  lead  to  paralysis  of   the  i 
nerve,  to  reduction  of  the  tonicity  of  the  vessela  of  the  intestine,  and  toeoojs 
of  the  abduminal  viscera.     A^s  a  result  of  this,  the  rest  of  the  arterial 

*  Compare  Brinton,  I.  o. 

'  Innervation  d.  Herzens-    WUrab.  1863  *  and  Untereuch*  &.  d.  WOnbi 
'  Virch.  Arch,  Brl,  27  anrl  28. 

*  Centralblatt.  Itifll.  No.  52. 

*  Beohacht.  iiber  Gefassnerv.  A»  d.  phys.  Inst.  z.  Leipma  Beiicht 
d.  k,  Bacb--?.  Ges.  d.  WiasenBcb.  18G7.  S.  135. 
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Rlativelj  anaemic,  and  we  have  anaemia  of  the  skin,  smallness  and  thinness  of  the 
palse.  The  vessels  of  the  brain  share  in  the  anaemia ;  and  this,  as  is  always  the  case 
in  cerebral  anaemia,  leads  to  diminution  of  the  tonicity  of  the  pneumogastric 
and  consequent  quickening  of  the  pulse.  Tlius  in  strangulation  of  the  intestine  we 
oaoally  find  the  pulse  not  only  small,  but  also,  as  during  a  swoon,  quicker.  The 
■ame  symptoms  follow  division  of  the  splanchnic.  Occasionally  the  pulse  has  been 
observed  to  be  notably  slower  immediately  after  the  occurrence  of  strangulation  of 
the  intestine ;  the  same  has  been  sometimes  seen  during  traumatic  shock,  and  I  saw 
it  in  a  case  of  perforation  of  the  intestine."  A  violent  irritation  of  the  sensory 
branches  of  the  splanchnic,  as  well  as  of  the  abdominal  sympathetic,  causes,  as 
Lad  wig  and  Asp  have  shown,  increase  of  the  blood-pressure,  increase  of  the  tonicity 
of  the  pneumogastric,  and  in  this  way  slowing  of  the  pulse.  But  as  the  slowing  of 
the  pulse,  occasionally  observed  during  the  shock  following  a  traumatism  or  strangu- 
lation of  the  intestine,  is  usually  accompanied  by  all  the  signs  of  dimmished 
blood- pressure,  it  should  rather  be  regarded  as  due  to  a  reflex  irritation  of  the 
pneumogastric  centre  proceeding  from  an  irritation  (connected  with  the  injuries 
cansed  by  the  strangulation)  of  the  abdominal  sympathetic  and  splanchnic,  a  reflex 
process  which,  it  is  true,  has  only  been  demonstrated  with  certainty  upon  frogs,  but 
of  which  Ludwig  and  Asp  found  at  least  indications  in  their  experiments  upon  dogs 
(L  c  S.  174).  In  any  case,  the  period  of  slowing  of  the  pulse  with  reduction  of 
pressure  (irritation  of  the  sensory  fibres  of  the  splanchnic,  reflex  irritation  of  the 
pneumogastric  centre)  is  followed  immediately  by  quickening  of  the  pulse  with 
Terliiction  of  pressure,  this  being  due  to  paralysis  of  the  vasomotor  fibres  of  the 
splanchnic  which  leads  to  hyperaemia  of  the  intestines,  anaemia  of  the  rest  of  the 
body  and  of  the  brain,  and  thereby  to  reduction  of  the  tonicity  of  the  pneumo- 
gastric 

As  to  the  temperature  of  the  body  during  the  different  stages  of  strangulation  of 
the  intestines,  we  posses  but  scanty  data.  It  is  sufficient  to  touch  the  body  to  recog- 
nize that  the  temperature  of  the  peripheral  parts  is  lowered  in  consequence  of  the 
tnsmia  and  the  retardation  of  the  circulation.  If,  now,  the  blood  collects  in  the 
abdominal  vessels  in  consequence  of  the  paralysis  of  the  splanchnic  and  returns 
more  slowly  to  the  surface,  and  if  the  production  of  heat  goes  on  normally,  we 
•liould  exi)ect  to  find  the  temperature  of  the  internal  parts  raised.  But  as  the 
records  of   rectal  temperature  taken  during  the  shock  of  strangulation  generally 

'  A  few  days  ago  1  saw  an  unusually  severe  case  of  obstruction  by  gall-stones;  the 
pitient  was  covered  with  cold  sweat,  had  cool  extremities,  muffled  voice,  choleraic 
ooantenance,  vomited  freely,  and  presented  a  board-like  tension  of  the  abdomen.  The 
temperature  in  the  rectum,  taken  by  myself,  wa.s  95^**,  a  thermometer  placed  at  the 
nme  time  in  the  axilla  and  compared  with  the  one  in  the  rectum  marked  only  02°,  the 
polie  was  small,  its  frequency  48  (!)  in  the  minute.  After  an  injection  of  morphine,  the 
(ension  of  the  abdomen  diminished,  the  skin  filled  with  blood,  the  pulse  rose  gradually 
to  70,  the  temperature  in  the  rectum,  after  the  patient  had  passed  an  hour  of  compara- 
tire  comfort,  was  99.08''. 
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show  a  not  inconsiderable  reduction  of  tlie  internal  temperature,  we  most  infer  Halt 
the  production  of  heat  is  diminished,  and  that  this  is  due  to  the  reflex  influeooe  a/ 
certain  nervous  apparatuses.  On  the  appearance  of  diffuse  peritonitis,  the  tempos 
ture  of  the  body  rises. 

The  change  of  the  features  to  the  form  of  the  fades  hippocratica,  the  sinldngof 
the  eyes,  the  diminished  turgescence  of  the  skin,  the  aphonia,  and  the  dryneBB  of 
the  skin,  are  due  in  part  to  the  diminished  absorption  of  water  in  consequence  of  tiie 
violent  vomiting  and  to  the  withdrawal  of  water  from  the  blood  and  tissues  by  the 
profuse  sweats  which  usually  occur  simultaneously,  and  in  part  to  the  ischaemia  of 
the  skin.  The  profuse  cold  sweats  can  hardly  be  explained  by  altered  circulatoiy 
conditions,  and  should  rather  be  attributed  to  paralysis  of  a  nerve-centre  for  prefent* 
ing  perspiration,  an  explanation  similar  to  that  offered  by  Immermann'  for  thedea^ 
sweat  and  the  hyperidrosis  of  fainting. 

The  proposition  lias  been  advanced,  very  dogmatically,  that  occlusions  and  con- 
strictions which  are  situated  high  up  in  the  small  intestine  are  accompanied  bj 
anuria  or  by  notal)le  oliguria,  and  that,  on  the  other  hand,  occlusions  of  the  lower 
part  of  the  ileum,  and  esj)ecially  of  the  colon,  are  associated  with  the  voiding  of 
the  normal  amount  of  urine. ^  Laid  down  in  this  way,  the  proposition  needs  certaii 
limitations.  In  most  cases  of  acute  occlusion  of  the  intestine  with  serious  colkpH^ 
oliguria  or  anuria  occurs,  no  matter  where  the  seat  of  the  obstruction  may  bi^ 
whether  in  the  duodenum,  or  even  in  the  sigmoid  flexure,  just  as  it  does  in  the  shodt 
following  the  infliction  of  a  wound  upon  the  abdomen,  or  during  a  violent  paroiyfli 
of  hepatic  or  renal  colic*  The  cause  of  the  anuria  under  these  circumstaDces Uci 
partly  in  the  violent  vomiting  and  in  the  withdrawal  of  water  from  the  blood  bjthi 
free  sweating,  and  partly  in  the  reduced  pressure  of  the  blood,  due  to  the  shock,  ii 
the  aortic  system,  in  the  glomeruli  of  the  kidneys.  And  only  as  occlusions  sitoited 
high  up  in  the  small  intestines  are  accompanied  more  frequently  by  symptoms  of 
shock,  which  are  at  the  same  time  specially  severe,  as  the  vomiting  sets  in  earlier  ind 
is  more  profuse,  and,  finally,  as  the  absorbing  surface  of  the  intestine  is  conridtf- 
ably  diminished,  so,  too,  does  total  anuria,  or  a  marked  degree  of  oliguria,  occor 
earlier,  and  on  the  average,  more  frequently.  The  symptom  of  oliguria  has  a  sigiui- 
cance  in  the  differential  diagnosis  of  the  seat  of  the  obstruction  only  in  caaa  of 
chronic  incomplete  occlusions  or  constrictions  of  the  intestines.  If  these  are  sitnatad 
high  up,  the  amount  of  urine,  for  the  same  well-known  reasons  as  in  stenosis  of  tlM 
pylorus,  is  constantly  diminished,  and  this  is  not  the  case  when  the  occlusion  is  ii 
the  lower  part  of  the  ileum  or  in  the  colon. 

The  mental  functions  in  patients  with  internal  strangulation  usually  rcmia 
quite  undisturbed,  up  to  the  very  hour  of  death.      In  some  cases,  the  sensoriniii 

'  Deutschea  Arcbiv  f.  klin.  Med.  XII.  Bd.  S.  179. 

•  For  details  see  Bnrlow,  Guy's  Hosp.  Reports,  Vol.  II.  Series  IL  ;  and  SedgwiA, 
Med.  Chir.  Transac.  Vol.  51. 

3  Thus  in  the  sovore  case  of  hepatic  colic  mentioned  above,  only  870  cabio  ceeA* 
metres  of  dark,  red  urine  (of  the  sp.  gr.  of  1,031)  were  passed  daring  24  hoozBi 


PATHOLOGY   OF  OCCLUSIONS.  501 

fectedf  and  this  maj  go  on  to  Bopor  and  coma.  Patients  have  been  oc- 
attacked  at  an  early  period  with  violent  delirium  and  convulsions^  and 
tly  have  even  died  with  trisnms  and  tetanus.  *  Tlie  diflerence  in  beliavior 
►  mental  functions  depends  upon  the  slt>wer  or  more  rapid  occurreueej  and 
the  degree  of  the  cerebral  antemia  *  and  cerebral  a^derna.  The  ins^utUeieney  of 
ipiratioQ,  due  to  the  permanent  elevation  of  tke  dluphra^m^  and  which  leads 
exceaa  of  carbomc  acid  in  the  bluod,  h  often  of  decisive  intluence  upon  the 
Hioa  of  the  sensorinm.  In  cases  of  acute  strangulation  with  anuria,  la^iting  for 
|i  days,  some  have  sought  to  explain  the  severe  cereljral  symptoms  (coma,  con- 

C)  by  blood  poisoning,  just  as  death  following  coma  and  epileptiform  con- 
^  in  the  last  Bta^  of  cholera,  has  been  charged  to  uriemic  poisoning, 

jijmptoms  of  greater  diagnostic  yalue  are  furiiislied  by  ex- 
natiofi  of  the  abdomen. 

is  the  gases  and  other  contents  collect  above  the  occlusion, 
mtion  of  the  corresponding  loops  and  of  the  abdomen  occurs, 
forism.  Abnornial  gaseous  products  of  decomposition  fonned 
lie  stagnating  contents  of  the  intestine  may  also  aid  in  its 
.uction.  The  nieteorism  is  tiie  more  considenible  and  gen- 
as  the  occlusion  lies  deeper  in  the  intestuie.  It  is  augmented 
the  occurrence  of  peritonitis  and  paralysis  of  intestinal 
sles.  Not  only  does  the  distention  of  the  abdomen  vary  in 
isity  according  to  the  seat  of  the  obstruction,  but  it  is  also 
ed  to  certain  regions,  a  relation  which  offers  im]>ortant  aid 
aking  tlie  diagnosis  of  the  seat  of  the  occlusion,  but  which 
can  lead  into  error, 

tiie  lower  part  of  the  colon  or  the  rectum  is  occluded,  the  distention  is  often 
9  at  first  to  the  region  occupied  by  the  colon,  the  loins,  hypochondria,  and 
■rimn,  and  the  trani^vei-sL'  colon  esitecially  jjrojecta  like  a  ivell-dfthiLd  tumor, 
ribe  me^o-  and  hjpogastnum  are  relaljvcly  snukon.  But  in  such  Ciises?,  as  wc 
llrcadj  said,  the  ileo-ca^cal  valve  soon  becomes  insuflieicnt,  and  the  nieteorism 
MS  general  and  regular.  Even  whin  the  nieteoriMu  h  strictly  limited  to  the 
,  the  distention  of  the  abdomen  may  i*c  general.  This  haiipenH  ivlien,  as  in  fre- 
ly  the  case  in  chronic  constrictions  of  the  lower  colon,  its  upper  part  is  thrown 
mmcroua  convolutions,  occti[)yin^  not  only  its  usual  [tlaee  but  also  the  whole 
hypogastriniu,  and  comjiletely  covering  the  ^m:dl  inteatine.      Indeed  ex- 


ior  example^  in  a  case  of  twbiUng  ot  the  sigmoid  flexure  fPeteniburg  Me^l.  Ztg".  N» 
.  S.  6$5i  ;  also  in  another  case  of  trwisting  (Bericht  a,  d  k  k.  allg.  Krnnkenh. 
858.  S»  331).     Id  caaeaof  intussusception  in  children,  violent  convulaionfl  are 
nred  at  the  beg-in ning  ob  well  as  at  the  end  of  the  <iifieafle. 
Me  JVk^n^«r,  Lehrb.  d.  apec.  Path.  u.  Therap.  '?  **  Bd.  1808. 
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ceptional  cases  have  been  seen  of  meteorism  of  the  colon  alone,  in  which  the  hjiNh 
and  mesogastrium  were  more  distended  than  the  region  of  the  transverse  colon  wn^ 
and  therefore  it  was  thought  to  be  meteorism  of  the  small  intestine  alone.  Thitii 
the  case  when  the  transverse  colon  is  drawn  downwards  to  the  symphysis,  so  as  t9 
form  with  the  ascending  and  descending  colons  the  letter  M. 

When  the  occlusion  is  seated  in  the  lower  part  of  the  ileum  or  in  the  c«ciim,  tke 
distention  is  limited  to  the  small  intestine,  and  the  meso-  and  hypogastrium  m 
usually  more  swollen  than  the  region  of  the  colon  square.  But  considerable  tym- 
panites of  the  couvolutions  of  the  small  intestine  forces  the  colon  backwards,  sod 
extends  with  general  distention  of  the  abdomen  into  the  regions  corresponding  to 
the  colon.  Tliere  is  one  sign  which  is  always  absent,  but  which,  on  the  other  hsnd, 
cannot  always  be  made  out  in  meteorism  of  the  colon — that  is,  the  visible  projectioB 
of  a  swelling  running  across  the  epigastrium  and  corresponding  to  the  transirene 
colon.  Wlien  the  obstruction  is  seated  high  up  in  the  jejunum  or  the  dnodeDim, 
the  meteorism  is  entirely  absent,  or  is  limited  to  the  epigastrium,  while  the  rat  of 
the  abdomen  seems  sunken.  When  the  obstruction  remains  for  some  time  io  tin 
highest  portions  of  the  small  intestine,  the  consecutive  ectasia  of  the  stomach,  as  I 
had  occasion  to  again  observe  a  few  days  ago,  may  increase  to  such  an  extent,  that 
meteorism  of  the  meso-,  and  even  of  the  hypogastrium  results.  The  higher  the  sesfc 
of  the  obstruction,  the  more  do  we  often  see  a  sudden  change  in  the  degree  of 
meteorism  after  a  fit  of  vomiting,  a  fact  which  deserves  more  attention  than  his 
heretofore  been  given  to  it.  I  have  yet  to  mention  irregular  asymmetrical  meteoriflm, 
in  which  one  side  of  the  abdomen  usually  is  more  swollen  than  the  other.  This 
greater  distention  occupies  the  right  side  when  the  obstruction  is  seated  between 
the  hepatic  bend  and  the  upper  part  of  the  descending  colon,  and  the  leftadeia 
cases  of  stenosis  of  the  rectum,  and  especially  of  ileo-c«cal  or  colon  intussusceptiooi 
which  extend  into  the  colon  or  rectum. 

A  point  of  great  diagnostic  value  is  the  distinctness  of  the  out- 
lines of  the  convolutions  and  their  peristaltic  movements,  as  seen 
through  the  abdominal  walls.  We  shall  discuss  this  symptom 
among  those  of  constriction  of  the  intestine,  because  it  appears 
only  exceptionally  in  acute  internal  incarcerations,  and,  on  the 
other  hand,  very  frequently  in  clironic  constrictions,  and  in  the 
occlusions  which  result  from  them. 

Other  symptoms  are  furnished  by  palpation,  percussion,  and 
auscultation  of  the  abdomen.  Palpation  enables  us  but  very 
rarely  to  detect  a  tumor  or  an  increase  of  resistance  in  cases  of 
internal  incarceration.  On  the  other  hand,  this  is  almost  always 
the  case  in  occlusions  by  intussusception,  by  compressing  ab- 
dominal tumors,  neoplasms,  and  masses  of  f»ces.  Careful 
examination  by  palpation  of   the  different  hernial  orifices  fu^ 
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nisbes  important  help  in  distinguishing  between  internal  incar- 
ceration and  sti-angulation  of  an  external  hernia.  The  digital, 
(Or  manual  examination  of  the  rectum  and  vagina,  furnishes, 
under  certain  circumstances,  symptoms  of  great  diagnostic  and 
therapeutical  value,  and  the  old  rule,  to  make  a  careful  exami- 
nation by  palpation  of  the  hernial  orifices  and  rectum,  and  then 
of  the  vagina  in  all  cases  of  occlusion  of  the  intestine,  cannot 
be  too  often  repeated.  We  shall  refer  to  this  again  when  speak- 
ing of  the  symptoms  of  constriction  of  the  intestine. 

Bsrcu^sym  of  the  abdomen  is  of  subordinate  importance  in  making  the  diag- 
nosis of  occlusion  of  the  intestine,  or  of  its  situation.  When  the  metcorism  is 
marked,  tlie  percussion  note  is  of  tlie  same  intensity  and  same  character  over  the 
entire  region  occupied  by  the  distended  bowels — that  is,  it  is  sonorous,  "  non-tym- 
panitic/'  or  '*  deep-tympanitic,''  drum-like.  When  the  meteorisra  is  more  localized, 
the  parts  over-distended  by  air  can  be  distinguisjjed  by  their  sonorous,  non-tympa- 
nitic  note  from  the  less  distended  parts,  which  give  a  higher,  clear  ringing,  often 
metallic-like  percussion  note.  And  also  when,  by  the  usual  method  of  percussion, 
the  whole  abdomen  gives  a  note  of  the  same  intensity  and  same  characters,  percus- 
sion upon  a  pleximeter,  with  simultaneous  auscultation,  often  brings  out  differences 
in  tone,  which  make  it  possible  to  distinguish  different  parts  of  the  intestines  from 
each  other.  In  cases  of  chronic  constriction,  notwitlistanding  a  notable  distention 
of  the  abdomen  and  intestines,  the  percussion  note  is  often  a  ringing  one  every- 
where. Tliis  is  the  case  when  the  abnormal  filling  with  gjis  is  associated  with  only 
a  slight  tension  of  the  already  over- stretched  intestinal  and  abdominal  wall.  The 
percussion  note  of  course  is  dull  at  points  where  non-gaseous  contents  are  collected, 
especially,  therefore,  in  the  dependent,  lateral  portions  of  the  abdomen.  If  this 
dulncss  is  due  to  liquid,  easily  movable  contents,  it  will  sometimes  give  place  to  a 
clear  percussion  note  when  the  patient's  position  is  changed,  and  thus  the  real  con- 
dition may  be  misUikcn  for  an  effusion  of  liquid  into  the  cavity  of  the  abdomen. 
As  the  meteorism  increases,  the  liver  is  forced  further  and  further  upwards,  and 
rotated  backwards  about  its  transverse  axis,  so  that  finally  it  touches  the  anterior 
wall  of  the  body  nowhere,  and  the  hepatic  dulness  is  no  longer  to  be  made  out 
The  elevation  of  the  diaphragm,  which  often  causes  considerable  dyspnoea  and  cya- 
noeis,  with  purely  8ui)ra-costal  respiration,  is  further  shown  by  the  fact  that  the 
posterior  and  lower  borders  of  the  lungs,  as  can  be  easily  shown,  especially  upon 
the  right  side,  are  higher  than  usual,  and  that  not  unfrequeiitly  the  apex-beat  of  the 
heart  also  is  to  be  felt  in  the  intercostal  space  above  the  usual  one. 

The  following  phenomenon  on  percussion  is  found  not  only  in  occlusions  and 
constrictions  of  the  intestines,  but  also  not  unfrequently  in  siuiple  diarrhoea,  after 
the  administration  of  purgatives,  and,  under  normal  conditions,  a  few  hours  after 
having  taken  food :  if  percussion  is  made  for  a  long  time  on  one  and  the  same 
point  of  the  abdomen  the  ringing  percussion  changes,  runs  up  and  down  the  scale, 
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and  varies  from  tbin  to  full  and  back  again,  or  it  changes  suddenly  from  .  i.i 
note  to  a  low  om^  from  a  clear  one  to  a  mutHed  one.  While  the  first  is  dai 
gradual  chauge  in  tliu  dlHteution  and  amount  of  gas  in  the  one  loop  ptvfosiB^I 
other  is  due  to  the  sudden  substitution  ol  one  loop  for  another,  and*jr  diflfttiats 
ditions  of  dbtcntion.  Under  certain  circumstances  this  may  furnish  aai 
mative  measure  of  the  vigor  of  the  peristaltic  action. 

As  for  ausctiltathm  of  the  abdomen,  we  have  to  mention  only  those  load  I 
borygmi  which  can  be  heard  by  the  patient,  and  also  by  those  standing  al  i 
distance  from  him^  and  wkieb  are  produced  by  the  active  peristaltic  moTci 
the  intestine.^  lilled  with  t^as  and  liquid.     When  the  aouuds  are  made  by  thl| 
alooCj  tUey  are  diy  and  cooing  ■    wben  giLs  and  liquid  are  mingled,  they  area 
splashing,  and  like  the  manifold  sounds  produced  by  pouring  liquid  into  1 1 
or  by  shaking  lijilf-lilltnl  bottles.     Uwnally  they  are  first  heard   by  laying  tbl| 
against  the  abdomen;  then  they  become  astonishingly  loud  and  abnndiuit,i 
lasting  eontinnously  for  hours,  and  give  an  idea  of  the  vigor  of  the  | 
action*     After  the  administration  of  opiumj  or  the  iujection  of  raorphiar,  tbg'l| 
come  quieter,  or — as  1  have  rci)eatcdly  noticed  in  patients  with  diarrh«ii- 
and  with  longer  intervals.     The  sauie  sounds  can  often  be  produced  byi 
patient,  or  chinigiui^  his  position,  or  by  rapid  bimanual  palpation,  or  by  qii^t^ 
orouii  percusj^icjn.     The  hand  laid  flat  upon  the  abdumen  sometimes  fetlitlj:  j  '^ 
meuts  of  the  HipLid  contents  and  the  trembling  of  the  tense  intestinal  wiJU 


The  diat^nosis  of  occlusion  of  the  intestinea  follows  from  I 
train  of  symptoms  just  described. 

Wo  have  lirst  to  consider  the  diseases  with  refei"6nce  t^  i 
differential  dingtiusis.  Since  we  are  now  occupied  only  witkJ 
Icinal  iHcarceratious,  we  must  consider  tlie  means  of  dil 
guishing  them  from  strangulated  external  hernia.  It  is  arob^ 
old  as  it  is  importantj  and  now  sehlom  omitted,  on  acconntoff 
stress  tljafc  lias  been  repeatedly  laid  upon  it,  ahoays  to  nt^* 
ean/ul  examinalioti  of  the  fliffereni  j)oiRts  €d  idhiek  Iiermuo'ii^ 
ocmtr  in  <?Pc^rypf/^/f^?zi  who  presents  symptoms  of  acuieslt 
hit  Ion  of  (he  intediaes.  The  physician  will  never  alloi 
to  be  restrained  from  making  such  an  examinatioi 
patient's  assurance  that  *"he  has  never  had  a  ruptu 
discovery  of  any  of  the  usual  external  hernia  ore 
sents  no  difficulty  ;  but  it  is  not  so  with  the  dif 
hernia  foraminis  ovalis,  of  a  small  interstitial  or  i: 
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|iiinal  or  fenioml  hemia,  or  of  the  very  rare  hernia  lunibalis, 
Piiatica^  etc.  The  latter  are  very  difficult  to  recognize,  and 
|eed  often  pass  for  "internal  straiigulation,"  theii-  real  charuc- 
^  beiDg  lii'st  discovered  during  tlie  auto|>sy, 
I  When  we  call  to  mind  the  syniptonis  of  acute  incarceration 
ite  severest  fornij  the  audden  attack  with  cholem-like  collapse, 
w$dy  pulse,  cyanotic  cool  extremities,  choleraic  countenance 
S  voice,  violent  vomiting,  anxiety,  and  suppression  of  urine, 
len  we  add  to  tliat  itB  sometimes  rapidly  fatal  course,  we 
flerstand  how  even  good  observers  in  cholera  seasons  nuiy 
re  mistaken  cases  of  internal  strangulation  for  cholera,  and 
ly  fouud  out  theLr  error  at  the  autoj>sy/ 

Bttt  still  mUtakes  of  this  kind  are  extremu!y  rare^  antl  indeed  are  rmly  possible 
tn  the  course  is  very  acute  and  the  oceluaiou  seated  high  up  iu  tliu  ji'jununi  or 
plenum;  for  oaly  in  such  a  caae  h  the  ]iit;tearistn  kcklug,  tlio  vurniting  copious 
slightly  colored,  the  collapse  rai>idj  and  suppression  of  urine  frcquLnt.  But 
I  then  the  obsiiinute  constipiitiun  aud  the  violeut  cuhtky  piiiiiti  protect  agaiust 

Jases  are  repeatedly  mentioned  in  which  acute  internal  incar- 
ations  excited  suspicions  of  i)oisoning,  especially  wit!i  arsenic, 
be  relieved  only  by  the  official  examination  of  the  body/ 
It  is  much  less  difficult  to  distinguish  acute  incarceration 
til  cholera  or  poifjoniiig  than  it  is  fruiTi  other  ahduminal  affec* 
lis  which  come  on  with  severe  symptuiiis  of  colhi]>st%  violent 
xis,  meteorisjii,  vomiting,  and  constipation.  We  have  tirst  to 
fcltion  the  marked  resemblance  offered  by  an  unusually  severe 
ite  typhlitis,  and  then  that  of  a  peritonite  foudroyante,  such 
is  caused  by  perforation  of  the  apj^eiidix,'  of  an  ulcer  of  the 
tJiach  or  intestine,*  or  by  many  other  causes. 
The  symptoms  of  an  occlusion  of  the  intestine  situated  high 


t^or  example,  Fourm>r  and  OUicier,  Gaz.  MM.  de  PariR.  18G8.  Such  a  mist  ike  is 
Nio»  «*«ily  made  if  the  strangulation  'm  accoiiipnuieil  hy  diarrlifea.  See  *'  ('holem 
■liaire/'  page  497,  Compare,  al»o^  the  intcireHtiiig'  hyper-acute  (Mh*^  iii  Ibe  Auiztl. 
I  a,  k.  fc.  aJlg.  Krankenh.  siu  Wien.  18(10.  S,  145. 

Tardieu^  knnal.  d'H/g.  July^  1854.   QutilUi  mtfi  Ditccr&fi^  Spec.  oUs.  acad.  Groniug  et 
^  But.  1765.  BitHttUm,  Ca«tJ.  Wochenflcbr.  1837,  N*  30. 
*  Arch  g^^n.  Oct,  1874-  p,  458. 
*Por  example,  Linffeit,  Petersb.  Med.  Zeitachr,  1870.  L  S.  1G9, 
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up,  in  the  duodenum,  for  example, — acute  collapse,  violent  non- 
feculent  vomiting,  the  abdomen  retracted  rather  than  distended 
— can  be  closely  imitated  by  a  violent  attack  of  hepatic  or  renal 
colic.     In  a  case  of  acute  occlusion  of  the  jejunum  reported  by 
Rees,  *  meningitis  was  suspected  on  account  of  the  delirium,  the 
violent  vomiting,  and  the  retracted  abdomen.     The  mistake  is 
still  more  easily  made  in  children,  for  in  them  a  simple  colica 
liatulenta  or  verminosa  may  give  rise  to  the  severest  symptoms 
with  collapse,  convulsions,  vomiting,  meteorism,  etc.     In  adnlts 
also  we  sometimes  see  an  unusually  severe  *' colic,"  with  all  the 
symptoms  of  internal  incarceration,  except  stercoraceous  vomit- 
ing, terminate  favorably.     Many  of  these  colics  depend  upon 
temporary  occlusions  of  the  intestine,  and  very  many  of  the 
''recoveries  from  ileus"  so  often  mentioned  in  medical  literature 
are  nothing  but  unusually  severe  temporary  obstructions  by 
faeces  or  other  intestinal  contents,  with  hyperextension  of  the 
intestines  lying  above,  and  peritoneal  imtation  excited  thereby.      ' 
I  remember  a  case,  that  occurred  in  my  early  pi-actice,  where  the 
drinking  of  an  uncommon  amount  of  new,  badly  fermented  beet 
caused  the  severest  symptoms,  exactly  like  those  of  interna^ 
strangulation.     Finally,  I  need  not  remind  you  that  the  sever^ 
symptoms  of  shock,  such  as  sometimes  follow  an  injury  of  tlv^ 
abdomen,  a  contusion  of  the  testicle,  etc.,  are  remarkably  lik^ 
those  of  acute  incarceration.    The  history  of  the  case  and  it^ 
subsequent  course  prevent  mistakes. 

The  diagnosis  in  cases  of  internal  strangulation  aims,  how^^ 
ever,  not  only  to  distinguish  it  from  other  affections  presenting^^ 
similar  symptoms,  but  it  seeks  also  to  determine  the  seat  and 
the  catcse  of  the  occlusion.  Excepting  those  cases  in  which  the 
seat  of  the  occlusion  can  be  directly  reached  by  manual  or  in- 
strumental examination  of  the  rectum,  or  in  which  this  can  be 
determined  from  the  position  and  shape  of  a  tumor  that  can  be 
felt  through  the  vagina  or  the  abdominal  walls  {e.  g.^  invagina- 
tions or  ffccal  tumors  in  the  course  of  the  colon),  we  find  in 
internal  incarceration  the  following  signs,  by  the  aid  of  which 
we  can  form,  under  certain  circumstances,  an  opinion  as  to  the 
seat  of  the  obstruction  : 
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1.  In  occlusions  of  the  upper  part  of  the  small  intestine  (jejunum  or  duodenum) 
the  symptoms  of  collapse,  vomiting,  and  anuria  usually  appear  early,  and  soon 
reach  a  considerable  height.  The  course  is  usually  rapid,  the  meteorism  inconsid- 
erable and  limited  to  the  epigastrium,  or  it  is  entirely  lacking,  and  the  abdomen 
may  even  be  retracted ;  sometimes  (if  constriction  has  existed  for  some  time  pre- 
viously) we  find  the  signs  of  ectasia  of  the  stomach.  The  vomited  matter  is  con- 
stantly stained  with  bile,  greatly  discolored,  never  feculent.  The  meteorism  of  the 
epigastrium  is  subject  to  great  changes,  and  especially  becomes  much  less  immediately 
after  the  vomiting. 

2.  When  there  is  occlusion  of  the  lower  part  of  the  ileum,  the  meteorism  is  note- 
worthy, sometimes  limited  mainly  to  the  meso-  and  hypogastrium,  with  comparative 
hoUowness  of  the  regions  corresponding  to  the  colon.  Here,  too,  the  coui-se  is 
usually  rapid;  collapse,  vomiting,  suppression  of  urine,  appear  early.  Tlie  vomited 
matter  soon  l)ecomes  feculent. 

3.  The  course  of  occlusions  situated  in  the  lower  colon  is  often  less  rapid,  the 
vomiting,  the  collapse  appear  later,  the  vomited  matter  is  always  feculent.  The 
meteorism  is  gi'eat.  At  the  very  beginning  it  is  often  limited  to  a  roller-like  promi- 
nence along  the  line  of  the  colon  ;  afterwards  it  spreads  over  the  entire  ileum,  and 
reaches  the  highest  degree  of  general  meteorism. 

In  addition  to  this,  we  have  the  often  definitive  results  of  examination  of  the 
rectum  (by  the  hand,  sounds,  and  injections)  and  of  the  vagina.  But  it  would  be 
a  great  mistake  to  suppose,  as  is  so  often  done,  that  occlusions  of  the  colon  always 
present  a  slower  course,  with  tardy  collapse,  late  vomiting,  and  absence  of  anuria. 
This  is  true  only  of  the  more  frequent  kinds  of  occlusion  of  the  rectum  and  colon, 
such  as  tliose  produced  in  consequence  of  obstruction  by  fajces  (more  rarely  also  by 
foreign  bodies,  enteroliths),  and  those  which  have  been  superadded  to  old  constric- 
tions of  various  kinds  or  to  chronic  compression  by  a  tumor.  On  the  other  hand, 
experience  shows  that  twisting  of  the  colon,  its  acute  compression,  or  its  rare  stran- 
gulation by  false  ligaments,  etc.,  runs  a  course  as  rapid  and  with  as  violent  vomiting, 
collapse,  and  anuria,  as  that  of  incarceration  of  the  ileum,  and  hence  we  see  very 
plainly  tliat  the  severity  of  the  attack,  the  intensity  of  the  collapse,  the  time  of  its 
appearance,  etc.,  are  dependent  not  only  upon  the  seat  of  the  obstruction,  whether 
tlus  is  higher  or  lower  in  the  intestine,  but  also  upon  the  degree  of  mechanical 
injury  inflicted  upon  the  peritoneum  of  the  intestine  and  its  mesentery  by  the  cause 
of  the  occlusion. 

As  for  the  diagnosis  of  the  cause  of  the  occlusion,  we  shall 
speak  of  that  with  more  detail  when  considering  the  different 
anatomico-pathological  processes  which  lead  to  occlusion.  In  a 
number  of  cases  a  definite  diagnosis  is  possible.  This  is  true  of 
those  which  can  be  reached  through  the  rectum,  those  due  to 
compression  by  tumors  which  can  be  felt  through  the  vagina  or 
the  abdominal  walls,  and  whose  existence  may  have  been  previ- 
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ously  known  to  the  physician  and  patient.      Other  causes  are 
sometimes  revealed  by  characteristic  signs ;  this  is  the  case  in 
intussusceptions,  large  diaplu-agmatic  hernias.    The  causal  diag- 
nosis can  also  be  made  in  those  occlusions  which  follow  old 
chronic  constrictions,  the  nature  of  which  has  been  diagnosed 
(dysentery,   neoplasms,    separated  intussuscepta,    tuberculosis, 
etc.)    Sometimes  the  history  of  the  case  supplies  definitive  infor- 
mation, as  when  foreign  bodies  have  been  swallowed  or  pushed 
up  into  the  rectum  ;  at  others  it  furnishes  important  facts,  which 
are  valuable  at  least  for  the  formation  of  a  probable  diagnosis,  as 
when  it  points  to  an  earlier  abdominal  or  pelvic  peritonitis,  a  t)- 
phlitis,  an  external  hernia  that  has  been  strangulated  and  then 
reduced,  previous  hepatic  colics,  perhaps  with  subsequent  evacua- 
tion of  gall-stones,  previous  passage  of  intestinal  stones  (Monro). 
But  distinctive  anamnestic  information,  or  characteristic  objective 
signs,  are  often  lacking,  and  our  diagnostic  ability  is  limited  to 
this,  that,  by  a  consideration  of  the  history,  of  the  course  of  the 
disease,  of  the  seat  of  the  occlusion,  of  the  ago  and  sex  of  the 
patient,  and  of  the  relative  frequency  of  the  different  causes  of 
occlusion,  we  can  reduce  the  circle  of  possibilities  by  exclusion, 
and  form  a  more  or  less  well-grounded  hypothesis,  while  diag- 
nosis, in  the  exact  sense  of  the  w^ord,  does  not  advance  beyond  a 
determination  of  the  existing  occlusion  and  its  probable  position. 

Terminations^  Duration^  and  Prognosis. 

There  is  no  cause  of  acute  occlusion  of  the  intestine  which 
cannot  spontaneously  disappear  as  well  as  originate.  An  intes- 
tinal knot  can  loose  itself,  an  incarcerated  or  strangulated  loop 
can  become  free,  an  invagination  can  become  disengaged,  com- 
pression cease,  twisting  or  dislocation  of  the  intestine  \^'ith 
angular  bend  can  straighten  itself,  a  lodged  gall  or  intestinal 
stone  or  foreign  body  may  be  dislodged  and  evacuated,  and 
severe  faecal  obturation  may  be  overcome.  The  not  infrequent 
examples — two  such  have  happened  in  my  own  experience — of 
individuals  restored  to  health  after  presenting  all  the  symptoms 
of  internal  strangulation,  including  stercoraceous  vomiting,  give 
but  seldom  {e.g.y  in  cases  of  evacuation  of  gall-stones  or  entero- 
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I,  in  intRssiisceptions,  etc.)  any  information  as  to  the  cause  of 
occlusion.  But  the  number  of  these  spontaneous  cures  is 
edingly  small  when  we  compare  them  with  the  mass  of  cases 
have  ended  fatally,  and  we  must  describe  the  prognosis  of 
nal  occlusion  of  the  intestine  as  in  the  highest  degree  un- 
able, and  ileus  as — to  use  De  Haen's  words— a  **  morbus 
rilis,  creberrime  letalis."  As  for  other  points  of  prognosis, 
>ting  in  occlusions  by  gall-stones,  enteroliths,  foreign  bodies, 
intussusceptions,  all  other  causes  {e.  g,^  false  ligaments, 
ticuli)  are  of  such  a  kind  that  they  remain  even  after  a  res- 
ion  of  the  permeability  of  the  bowels,  and,  according  to  our 
rience,  rather  increase  than  diminish  the  danger  of  a  relapse, 
even  with  the  restoration  of  the  permeability  of  the  intestine, 
ecovery  of  the  patient  is  not  yet  assured.  The  partial  peri- 
is  remaining  at  the  seat  of  the  occlusion  may  become  general, 
'  may  reduce  the  calibre  of  the  intestine  by  constriction  or 
ssions,  and  thus  give  rise  to  new  dangers,  and  not  unfrequently, 
*  a  longer  or  shorter  time,  to  total  occlusion  or  to  death  in  some 
T  way.  This  latter  sometimes  follows  immediately  after 
Bg  of  the  strangulated  intestine,  because  the  loops,  being 
much  injured  to  be  able  to  recover,  go  on  to  gangrene  and 
oration.  A  cure,  which  usually  is  but  temporary,  and  in  ex- 
le  cases  incomplete,  is  effected  by  the  formation  of  a  fistula 
Qcosa  between  portions  of  the  intestines  above  and  below  the 
ision,  or  by  an  external  opening  with  formation  of  an  anus 
laturalis  (abdominalis  or  vaginalis). 

'he  most  common  termination  of  occlusion  of  the  intestine  is 
ital  general  peritonitis  with  or  without  perforation. 

le  appearance  of  diffuse  peritonitis  is  indicated  Ijy  the  incrcasincf  distention  of 
)donien  with  projection  of  the  borders  of  tlie  ribs  and  liypochondria,  by  the 
mted  dyspnoea,  disappearance  of  the  region  of  dulness  over  the  liver,  the  more 
;nt  vomiting,  singultus,  intensified  collapse,  rise  of  temperature,  frequency 
naUness  of  the  pulse,  exacerbation  of  the  pains,  and  the  a])poarance  of  diffuse 
ility  to  pressure  on  the  part  of  the  abdomen.  With  the  onset  of  diffuse  peri- 
I,  the  patient,  who  hitherto  has  been  in  a  condition  of  constant  jactitation  and 
sness,  usually  lies  quietly  upon  his  back.  After  the  symptoms  of  peritonitis 
lasted  for  some  time,  we  often  find  evidence  of  liquid  exudation  in  the  de- 
nt parts  of  the  abdomen. 
the  same  way,  but  much  more  suddenly,  is  the  train  of  symptoms  affected  by 
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the  occurrence  of  perforation.  Occasionally  this  is  introduced  by  severe  symptomi 
of  shock,  sometimes  by  a  profound  fainting-fit  The  meteorism  becomes  intense  is 
a  very  short  time.  If  the  liver  has  not  already  been  separated  from  the  anterior 
abdominal  wall  by  the  meteorismus  intestinalis,  it  becomes  so  immediately  upon  the 
occurrence  of  the  perforation.  Partial  or  unsymmetrical  distention  of  the  abdo- 
men, or  the  outline  of  the  convolutions  showing  through  the  walls,  disappears ;  the 
abdomen  becomes  equally  prominent  everywhere.  The  evidence  of  freely-movable 
liquid  within  the  peritoneal  cavity,  which  before  was  lacking,  is  now  to  be  had. 
Sometimes  tlic  pain  ceases  as  soon  as  the  perforation  takes  place,  ])robably  became 
the  partially  relieved  intestines,  whose  increased  peristaltic  action  excited  pain,  are 
now  at  rest  In  other  cases,  when  there  has  been  no  previous  general  peritonitii, 
the  perforation  excites  intense  pain  ;  while  in  patients  with  unaffected  peritoneum 
perforation  often  excites  at  once  the  most  intense  collapse,  with  loss  of  consciousneei, 
lasting  until  death ;  in  other  cases  comatose  patients  are  aroused  by  it  from  their 
coma. 

Among  the  final  phenomena  are  sometimes  the  pneumonias 
due  to  foreign  bodies,  those  caused  by  the  inspiration  of  vomited 
matter.  In  consequence  of  the  inflammation,  ffecal  infiltration, 
and  mortification  of  the  retro-peritoneal  cellular  tissue,  or  when 
there  is  extensive  ulcerative  destruction  of  the  intestines,  the 
absorption  by  the  blood  of  putrid  elements  from  the  decomposed 
contents  of  the  intestine  sometimes  gives  rise  to  symptoms 
resembling  septicaemia,  or  embolic  pulmonary  infarctions  follow 
from  the  decomposition  of  the  retro-peritoneal  cellular  tissue. 
In  consequence  of  these  processes,  irregular  chills,  high  fever, 
and  pulmonary  symptoms  (such  as  those  of  pleurisy  or  infiltra- 
tion of  the  lungs,  stabbing  pain  in  the  chest,  cough  with  bloody 
expectoration)  appear  as  the  end  approaches. 

In  exceedingly  rare  cases  embolic  abscesses  of  the  liver  have  been  found  under 
the  above  conditions  (Coze,  Roid).  Now  and  again  mention  is  also  made  of 
icterus  by  obstruction  (Fine,  Warren),  which  is  explained  by  the  pressure  of  the 
distended  intestines  upon  the  concavity  of  the  liver  and  the  bUe  ducts  leading  from 

it(?).' 

Death  in  cases  of  occlusion  of  the  intestines — whether  general 
peritonitis  or  perforation  precedes  or  not — is  in  most  cases  due 
to  arterial  anemia  of  the  brain  (often  associated  with  cerebral 
cedema),  and  to  consecutive  paralysis  of  the  heart  and  respira- 

'  Compare  the  following  aocoont  of  the  symptoms  of  Coprostaaia. 


je  six  days/ and  varies  from  eight 
t  depends  upon  the  kind  of  ana- 
aces  the  occlusion,  and  upoa  the 
me  of  the  occarrence  of  peritonitis, 
riie  patient's  age,  constitution,  and 
3  the  mode  of  treatment,  must  also 
The  liiglier  the  seat  of  tlie  occlu- 
yj  is  the  course.  But,  as  we  shall 
Insions  of  the  colon,  such  as  acute 
re,  which,  as  regards  the  aciiteness 
•ior  to  occlusions  situated  high  up, 
.tion  of  what  was  previout^ly  stated, 
ourse,  is  determined,  not  alone  by 
>n»  but  also  by  the  degree  of  the 
the  occluded  point. 


:rietloEis  of  the  lutestities, 

miptoTfis, 

mly  stenoses  of  the  intestine  in  the 
>ut  all  those  various  causes  which 
meability  of  the  canal  and  impede 
n tents  of  the  bowels, 
internal  strangulations,  whirli  have 
L  an  acute  course,  we  have  liere  to 
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band,  it  soinetimes  happens  that  internal  incarcerations  i 
total  impermeability  at  first,  and  appear  with  the  severe! 
toms  of  acute  strangulation  of  the  intentine,  but  then  passi 
a  chronic  state  of  only  partial  ocelnsion  or  constrierion. 
such  circumstances  we  speak  of  chronic  incarceration' hyl 
ligaments,  hernial  openings,  etc.,  of  compressions  of  amtet 
but  chronic  course,  of  partial  obstruction  b}''  gall-stones,  in 
nal  stones,  foreign  bodies,  and  intussusception.     Of  mu 
knots  alone  do  1  know  of  no  chronic  case  of  this  kind. 

On  the  otlver  hand,  it  not  unfrequently  happens  tliat  a < 
Btriction  of  the  intestine  remains  entirely  latent  for  a  long  1 
and  then  suddenly,  upon  the  accession  of  certain  conditiony 
which  we  shall  hereafter  speak  in  detail,   goes   on  to  i 
occlusion,  with  all  the  symptoms  of  internal  incarceration. 

We  see   from   tlie  above  that  the  manner  varies  in 
alterations  of  tlie  permeability  of  the  intestines  appear, 
that  the  rule,  frequently  laid  down  as  being  without  exeep 
that  the  causes   of  constriction  always  begin   chroiiicall 
gradually,  those  of  incarceration,  on  the  other  hand,  sud 
offers  frequent  exceptions. 

The  symptoms  of  constriction  of  the  intestines  vaiy  s 
to  tile  seat,  the  anatomical  cause,  and  the  degree  of  tl 
striction, 

Tlur*  symptoms  of  stenosis,  ceteris  paribus,  are  more 
and  appear  earlier,  as  the  contents  of  the  intestine,  which  1 
be  moved  through  it,  are  of  firmer  consistency.     Stenoses  i 
colon  and  rectum,   therefore,    often  manifest  theraselvei^ 
and  with  disproportionately  severer  symptoms  tlianc^nstri 
of  the  same  degree  in  the  ileum,  where  the  thin,  liquid  font^ 
]>ass  through  them.     Constrictions  in  the  ileum  not  unfi-eqaei 
remain  latent  for  a  long  time,  and  only  manifest  theniselvegi 
1  hey  have  reached  a  high  degree;   but  then  their  conmisf 
much   the  more  acufe.      Constrictions  in   the  cc 
nianifpst  theuiselve^  promptly,  even  when  the  nj 
slight  ;  but  their  course  is  so  much  the  more  chr 

It  lias  rertainly  liap]jeiied  to  manj  olraeryers  to  find  at  ar 
1  J.    Ungntr,  Med.  Jabrb.  d,  osterr.  St  1833.  Bd.  IV,     , 
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ble  cxJKstriction  at  aome  ptnnt  of  the  small  inteflftine,  which  Imd  presented  no 
oms  dtinng  Hie.  I  can  recall  two  eases  of  this  kind  that  have  happened 
I  the  last  few  jcars.  In  one  case  a  carcinoma  of  the  uterus,  in  the  other  & 
id  cyst  of  the  ovary  had  iK^come  adherent  to  the  iieum  and  had  diminished 
libre  of  the  intestine,  in  the  first  case  to  the  size  of  the  little  finger,  without 
f  rifle  to  any  symptom  whatever  on  the  part  of  the  intestine  during  life. 

tenosis  causes  the  more  symptoms  the  more  suddenly  it  is 
need,  for  then  compensation  for  the  obstruction,  by  hyper* 
hy  of  the  niuscnhir  coat  of  the  intestine  above  it,  has  not 
;e  the  same  progmss. 

Svery  constriction  retards  or  obstructs  the  passage  of  the 
*^nts  of  the  intestines.  The  arrest  of  the  gaseous,  liquid,  or 
i  contents  leads  to  increased  distention  of  the  intestine  above 
obstruction  and  of  the  abdomen— me teorism.  Tliis  is  the 
e  considerable  as  the  passage  through  the  constriction  takes 
e  more  incompletely^  the  arrest  lasts  longer,  and  the  obsta- 
is  situated  lower.  Meteorism  ia  lacking,  the  abdomen  is 
ten,  and  the  stomach  sometimes  dilated  when  the  stenosis 
gh  up  (in  the  jejunam  or  duodenum).  Under  such  circum^ 
3es  the  differential  diagnosis  from  stenosis  of  the  pylorus 
♦t  unfrei^nently  impossible,  and  the  more  so  because  in  dno- 
i  and  jejunal  stenoses  vomiting  occurs  almost  as  frequently, 
the  secretion  of  urine  is  almost  as  constantly  diminished  as 
enosis  of  the  pylorus* 

irhaps  the  continuous  presence  of  large  Bmounta  of  bile  in  the  vomited  matter 
;  enable  us  to  distinguish  between  atenoais  above  and  below  the  orifice  of  the 
»  choledochus.  In  the  year  1869,  when  assistant  at  the  Lindwurm  Clinic,  1  saw 
nan  between  fifty  and  sixty  yeara  old,  with  retracted  abdomen,  considerable 
c  ectasia,  visible  peristaltic  movements  of  the  atomach,  abundant,  constantly 
green  vomiting,  with  an  immovable,  dee  ply- seated  tumor  near  the  umbilicuSi 
emaciation,  cachectic  color  of  the  skin,  obstinate  constipation,  and  constant 
ia.  Death  followed,  under  conditions  of  the  most  extreme  desiccation,  after 
\  days  of  anuria,  aphonia,  great  dryneaa  of  the  tongue,  crampa  in  the  legs. 
The  diagnofiis  inclined  towards  cancer  of  the  stomach.  Tlie  autopsy  showed 
lOma  of  the  retro-peritoneal  glands,  which  had  drawn  upon  the  fiexura 
^o-jejmnalia,  and  narrowed  it  to  the  size  of  a  lead -pencil. 

LS  for  the  dependence  of  the  form  and  degree  of  the  meteor- 
upon   the  seat  of  the  stenosis,  w*  the  detailed 

VOL,  VIL-IH 
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discussion  of  the  same  question  under  Occlusion  of  the 
tines.     Meteorism  in  intestinal  constrictions  varies  in 

extraordinarily  within  short  periods  of  time ;  after  free  evi 
tions  it  is  inconsiderable,  and  again  very  marked  after 
has  lasted  for  some  time,    Meteorism  is  associated  with  a 
of  subjective  annoyances,   with   the  sensation  of  fulness  i& 
abdomen,  pressure  in  the  hypochondria,  fetid  eructations, 
nes8  of  breath,  palpitation  of  the  heart,  and  pains  in  the 
radiating    towards    other    regions.     The   increased 
pressure  towards  the  obstruction,  united  with  the  over  disfenli 
and  tenseness  of  the  intestinal  walls,    occasions  frequent 
oxysma  of  colic,  especially  after  stoppage  of  the  contents 
lasted  for  a  long  time. 

A  frequent  and  diagnostically  important  symptom  of 
standing  stenosis  is  the  conspicuousness  of  the  outlines 
convolutions  and  their  peristaltic  changes  in  size  and  siti 
as  seen  through  the  abdominal  walls.     In  cases  of  cl 
striction  this  appearance  is  the  more  distinct,  as  the  abdi 
walls  are  generally  emaciated,  and,  in  consequence  of  there] 
overdistentions,  are  lax  and  not  tense,  even  when  the  mei 
is  very  great.     Sometimes  it  is  possible  to  grasp  portions 
hypertrophied  intestine,  when  they  are  in  a  state  of  conti 
through  the  abdominal  walls,  as  if  they  were  stiff  tubes, 

Under  other,  partly  normal,  conditions  also  the  outl 
the  convolutions  can  be  faintly  seen  through  the  abdi 
w^alls.     Tliis  is  the  case  when  the  walls  are  thin  and  relax* 
when,  at  the  same  time,  the  peristaltic  changes  in  the  si 
situation  of  the  intestine  are  active.     Tliis  appearance 
seen  in  emaciated  individuals,  especially  in  women  who 
been  confined,  also  in  consumptives  with  diarrhoea,  and  in 
children  suffering  from  the  same  affection.     In  such  casei 
flaccid,  thin  w^alls  lie  like  a  loose  cloth  over  the  hills  and 
of  the  intestinal  convolutions  ;  they  rise  and  fall  witl 
tion  when  the  underlying  loops  sink  or  contract, 
pressed  up. 

But  the  phenomenon  shows  itself  much  more  i 
certain  cases  of  constriction  where  the  convolutions 
out,  with  exceptional  distinctness,  even  through  w 
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meteorism.  This  indicates  that  the  resistance  of  the  loops 
pressure  has  increased,  and  it  occurs  especially  in  cases  of 
Ig'Standiog  obstruction  when  the  intestinal  tube  has  become 
lEer  and  more  powerful,  not  only  in  consequence  of  the 
Raised  intestinal  pressure,  but  also  of  the  tliickening  and 
^jertrophy  of  its  walls. 

Hypertrophy  of  the  muscular  coat  renders  active  changes  in 
J  size  and  situation  of  the  convolutions  possible  under  condi* 
Ds  of  intra-intestinal  pressure  which  would  constitute  a  real 
Macle  to  peristaltic  action  in  an  intestine  which  was  not  hyper- 
phied.  Hence  w^e  see  in  chronic  constrictions  and  the  occlu- 
ns  which  result  from  them,  even  high  degrees  of  meteorism, 
ociated  with  active,  puckered,  wavy  and  worm-like,  some- 
pe  peculiarly  jerking,  quiverings  or  darting  movements  of  the 
wile  convolutions,  while  in  acute  occlusions  the  meteoristic 
lomen  is  distended  smoothly  and  equally.  This  may  some- 
tes  throw  important  light  upon  the  question  whether  we  have 
deal  with  an  internal  strangulation  that  lias  suddenly  arisen, 
with  an  obstruction  of  long  standing  and  perhaps  hitlierto 
mt  course. 

Ve  can  also  sometimes  draw  important  conclusions  regarding 
Beat  of  the  occlusion  from  the  outlines  of  the  convolutions  as 
h  through  the  abdominal  walls.  Thus,  when  the  transverse 
Ml  appears  as  a  distinct  transverse  swelling,  or  when  the 
po-  and  mesogastrium  are  filled  with  the  outlines  of  many 
:volutions  while  the  regiou  of  the  colon  is  comparatively 
iken,  we  infer,  in  the  first  case,  that  the  seat  of  the  obstruction 
,n  the  descending  colon  or  rectum,  and,  in  the  second,  that 
^e  is  stenosis  of  the  lower  part  of  the  ileum  or  c^cum.  But 
that  was  said,  when  we  were  speaking  of  occlusions  of  the 
istines,  with  reference  to  these  signs,  might  be  repeated  here, 
L  especially  should  it  be  remembered  that  in  cases  of  eonstric- 
I  of  the  lower  part  of  the  colon  or  rectum,  the  colon  often 
omes  longer  and  is  thrown  into  unusually  free  folds,  which  fill 
entire  meso-  and  hypogastrium  and  show  their  outlines  and 
istaltic  movements  through  them.  The  more  numerous  and 
^r,  the  more  limited  and  variously  directed  the  swellings 
nring  through  the   abdominal  walls,  the   more  abrupt  and 
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vigorous  their  peristaltic  moyements,  the  more  abnndant  ani 
moister  the  borborygmi  heard  in  them,  the  more  surely  can  we 
then  conclude  that  the  swellings  belong  to  loops  of  the  ileum. 

By  auscultation  of  the  abdomen,  and  often  when  standing  at. 
some  distance,  we  can  hear  numerous  borborygmi,  which  are  pro- 
duced or  increased  by  succussion,  or  by  changing  the  position  ol 
the  patient,  or  by  bimanual  palpation,  and  can  often  be  heard 
continuously  for  hours  if  the  ear  is  laid  against  the  abdomen. 

Among  the  most  prominent  symptoms  of  constriction  of  tha 
intestine  are  anomalies  in  the  fcecal  evacuations.    They  conrirt 
most  frequently  of  constipation,  lasting  for  many  days,  accom- 
panied by  increase  of  the  meteorism  and  subjective  troubles,  and 
followed  spontaneously,  or  after  the  employment  of  remedies,  by 
abundant,  often  extraordinarily  fetid  diarrhoeal  evacuations.    In. 
other  cases,  especially  in  occlusions  of  the  rectum,  the  constipa- 
tion alternates  with  evacuations  of  hard  scybala,  often  streaked 
with  blood,   and   accompanied  by   painful  tenesmus.     FimJly, 
those  cases  are  far  from  rare,  especially  in  stenosis  of  the  ileum, 
but  also  in  those  of  the  colon,  in  which  diarrhoeal  passages  occur 
several  times  daily  throughout  the  whole  course  of  the  diseasfti 
or  for  a  long  time  ;  wliile  the  meteorism  present  at  the  same  time, 
and  the  abundant  moist  borborygmi  which  can  be  heard  by  au^ 
cultation  of  the  abdomen,  prove  that  the  diarrhoeal  evacuation^ 
notwithstanding  their  frequency,  are  insufficient,  and  that  th^ 
advance  of  the  contents  is  still  obstructed.     The  cause  of  dial'" 
rhoea  in  intestinal  stenosis  is  to  be  found  in  the  increased  peri» 
taltic  action,  which  is  indirectly  produced  by  the  latter  an^ 
expels  the  contents  as  soon  as  they  have  made  their  way  thron^^ 
the  constriction,  thus  preventing  their  f»cal  thickening  in  thfiSi 
colon.      This  increased  peristaltic  action,  which  extends  to  the^ 
portion  of  intestine  lying  below  the  stenosis  (as  is  shown  by  the* 
frequent  diarrhoea  in  stenosis  of  the  small  intestine),  is  set  up  bjT 
the  irritation  of  the  arrested  contents,  or  by  that  of  ulcers  of  the^ 
mucous  membrane  at  or  above  the  constriction.- 

'  A  dogma  has  been  presented  and  maintained  upon  this  point,  also,  that  when  oon- 
stant  diarrhoea  is  associated  with  constriction  of  the  intestine,  alcers  most  be  sapposed 
to  be  the  cause.  Many,  however,  have  satisfied  themselves  that  this  is  not  nnnoi— iHj 
the  case,  that  diarrhoea  can  occur  in  stenosis  without  the  existence  of  uloeza. 


emetnbered  that  tlie  same  appearance  of  tlie 
is  no  atcnoais  of  the  colon  or  rcctxim,  eape- 
cted  in  the  form  of  the  **  starvation  intestine,'* 
I  below  constrictions  of  the  ileum  or  colon,  and, 
tncture  of  ihe  pjlorua  Thia  same  appearance 
editions  associated  with  violent  rectal  tene»- 
Lj  hculthj  individuals  by  causes  that  are  not 

r  of  bloody  mucus  with  the  evacua* 

^  must  always  excite  suspicion  of 
occur  especially  in  certain  kinds  of 
>  frequently  and  almost  always  in 
^s  of  malignant  neoplasms,  polyps, 
ors  of  the  canal.  Among  the  pro- 
nguhition  only  the  formation  of  a 
he  sigmoid  flexure  and  the  twisting 
1  to  bloody  evacuations.  We  must, 
sis  of  the  ileum,  and  even  of  the 
p  may  exist  with  perfectly  natural 

or  later — most  promptly  in  the  case 
general  disturbances  of  nutrition. 
r  complexion  becomes  pale,  some- 
the  features  sharper  (facies  abdom- 
caso  in  most  chronic  diseases  of  the 
xitated,  sometimes  very  hypochon- 


iratiorij  and  Prognosis. 
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the  symptoms  gradually  becoming  more  seyere,  to  definitave 
occlusion.  Sudden  occlusion  is  caused  by  the  lodging  of  a 
foreign  body  (especially  a  fruit-seed)  or  a  hard  piece  of  faeces  in 
the  constricted  part,  or  by  the  addition  of  a  twist  or  kink  in  the 
intestine,  as  is  seen  especially  in  strictures  of  the  junction  betweoi 
the  rectum  and  sigmoid  flexure,  where  the  kink  is  caused  by  the 
sinking  of  the  heavy  S-shaped  loop  into  the  lower  cavity  of  the 
pelvis.^  Impermeability  can  also  be  caused  by  paralysis  of  the 
intestine  above  the  stenosis,  resulting  from  the  complication  of 
acute  local  peritonitis. 

A  constriction  of  the  intestine  may  remain  completely  latent 
for  a  long  time,  or  may  present  only  the  slightest  symptoms,  and 
then  suddenly  appear  with  all  the  severest  indications  of  internal 
strangulation.  Numerous  recorded  cases  prove  this,  exception- 
ally even  in  stenosis  caused  by  malignant  neoplasms.*  In  these 
cases  the  diagnosis  is  generally  wrong.  The  distinctness  with 
which  the  outlines  of  the  intestines  can  be  seen  through  the 
abdominal  walls  is  of  great  diagnostic  value  in  such  cases,  for 
it  indicates  a  long  standing  though  latent  diminution  of  perme- 
ability which  has  led  to  hypertrophy  of  the  walls  of  the  intes- 
tine. 

Gradual  occlusion  is  brought  about  by  increase  of  the  stenods 
and  increasing  stoppage  of  the  contents.     Since  the  latter  are  le- 
ceived  more  abundantly  than  they  are  expelled,  the  movement  of 
the  mass  becomes  slower  and  slower;    finally  complete  arrest 
takes  place,  because  the  usual  peristaltic  pressure  is  no  longer 
suflScient  to  force  the  contents,  which,  in  stenosis  of  the  colon, 
have  become  a  solid  faecal  column,  through  the  obstruction. 
Such  a  coprostasis,  associated  with  severe  symptoms,  is  often  re- 
lieved after  symptoms  of  ileus  have  already  appeared.      This  is 
the  result  either  of  an  unusually  strong  peristaltic  pressure  ex- 
erted by  the  hypertrophied  intestine,  or  of  the  fact  that  the  irri- 
tation of  the  arrested  masses  has  increased  the  catarrh  of  the 
mucous  membrane,  and  produced  free  secretion  of  intestinal 
mucus,  which  has  soaked  into  the  faeces,  softened  them,  and 

>  Lingen,  Petersb.  med.  Zeitoohr.  N.  F.  1.  Bd.  S.  169.    Shaio^  Lond.  Pftth.  Soa  lY. 
Vol  147  ;  and  others. 

»  Wahl,  Petersb.  med.  Ztg.  1867.  S.  239. 
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favored  their  progression.  The  same  process  of  softening  and 
mobilizing  the  arrested  fsBces  takes  place  still  more  frequently, 
because  the  active  peristaltic  action,  excited  by  the  stoppage, 
forces  the  liquid  contents  of  the  small  intestine  rapidly  into  the 
colon,  where  they  do  valuable  service  in  diluting  the  stagnated 
contents.  In  stenosis  of  the  colon  the  same  result  can  be  ob- 
tained by  injections,  which  may  serve  to  free  the  passage  when  a 
piece  of  faeces  or  a  fruit-seed  has  lodged  in  and  closed  the  orifice 
of  the  stenosis.  If  the  stoppage  above  the  stenosis  is  relieved  in 
the  manner  above  described,  very  profuse,  offensive  diarrhoeal 
discharges  follow,  often  for  several  days,  and  thus  the  constric- 
tion of  the  intestine  presents  the  symptoms  of  alternating  diar- 
rhcea  and  severe  constipation.  This  condition  often  lasts  for  a 
long  time,  during  which  normal  evacuations  may  occasionally 
occur,  but  finally  it  results  in  permanent  occlusion.  This  results 
from  failure  of  compensation  following  degeneration  of  the  hyper- 
trophied  muscular  coat  of  the  intestine  above  the  stenosis.  It  is 
true  that  the  arrested  contents  now  stimulate  the  intestine  to  in- 
creased efforts,  but  the  latter  soon  becomes  tired,  its  contents  are 
only  partly  removed,  and  an  increasing  and  stagnating  residue  is 
retained.  The  occlusion  lasts  longer  each  time,  the  diarrhoeal 
evacuation  comes  less  frequently,  lasts  a  shorter  time,  and  is 
more  insuflScient.  The  accompanying  dilatation  of  the  intestine, 
which  is  all  the  more  easily  distended  because  it  is  degenerated, 
opposes  a  new  mechanical  obstruction  to  its  successful  peristaltic 
contraction.  Finally,  permanent  occlusion  results  with  hyper- 
extension  of  the  paretic  intestine.  In  other  cases,  sloughing  of 
the  mucous  membrane  and  the  consecutive,  often  numerous  ulcers 
above  the  stenosis,  or  circumscribed  inflammatory  processes  in 
the  peritoneum  itself,  play  an  important  part  in  setting  up  paral- 
ysis of  the  intestine,  for  these  processes  are  accompanied  by  serous 
imbibition  and  swelling  of  the  intestinal  layers,  including  the 
muscular  one. 

Death  in  a  case  of  constriction  of  the  intestine  can,  however, 
take  place  without  occlusion,  in  consequence  of  the  occurrence  of 
general  peritonitis,  with  or  without  perforation.  The  latter  has 
often  occurred  at  a  point  far  above  the  obstruction,  for  example, 
in  the  csecum  in  stenosis  of  the  rectum,  and  under  such  circum- 
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stances  has  its  origin  in  an  nicer  following  gangrene,  caused  by 
pressure  of  the  faeces.  Perforation  into  the  retroperitoneal  odliit- 
lar  tissue  leads  to  the  formation  of  pouched  or  tubular  deooiih 
posing  purulent  collections,  which  may  make  their  way  to  tbe 
surface  after  the  manner  of  migratory  abscesses,  and  give  rise  to 
stercoral  fistula.  We  have  already  described  how,  under  these 
circumstances,  septic  blood-poisoning,  with  high,  irregular  fever, 
decomposing  venous  thromboses,  and  similar  pulmonary  infaie- 
tions  with  thoracic  symptoms  and  repeated  chills,  or  the  spcmtA- 
neons  formation  of  an  anus  praster  naturam,  a  fistula  bimncon 
of  the  intestine,  or  perforation  into  one  of  the  natural  cavitieB 
(vagina,  uterus,  bladder)  may  take  place. 

Not  unfrequently,  especially  in  stenosis  due  to  malignant  new 
formations,  death  is  caused  by  increasing  apyretic  marasmus,  by 
inanition,  often  after  a  painful  thrombosis  in  one  or  both  femonl 
veins,  a  bedsore,  or  a  fatal  pneumonia  has  appeared. 

But  a  termination  by  recovery  is  not  impossible  in  certain 
kinds  of  constrictions.     Thus,  alterations  of  permeability,  which 
arise  from  incomplete  obstruction,  may  be  permanently  relieved 
by  the  descent  of  a  gall  or  intestinal  stone,  or  foreign  body,  or 
by  the  coming  away  of  a  polyp,  or,  in  especially  fortunate  cases, 
even  of  an  intussusceptum  itself,  and  pressure  upon  the  intestine 
by  tumors  can  be  relieved  by  their  spontaneous  or  mechanical  le- 
duction  in  size,  or  by  a  rectification  of  position  {e.  g.^  in  retro- 
flexion of  the  uterus,  ovarian  cysts,  etc).     Even  cicatricial  stet- 
osis  may,  in  very  rare  cases,  when  the  period  of  advancing  con- 
traction is  over,  again  become  soft ;  indentations  and  retractioDB 
of  the  intestines  by  the  products  of  chronic  peritonitis,  may,  in* 
similar  manner,  for  example,  by  the  rupture  or  stretching  of  false 
ligaments,  be  wholly  or  in  part  removed.     Passages  that  have 
been  obstructed  by  neoplasms  may  again  become  free  by  their 
softening  and  ulcerative  destruction.     Stenoses  of  the  lower  end 
of  the  intestine  are  often  accessible  to  successful  surgical  treats 
ment.     Finally,  an  incomplete  cure,  lasting  perhaps  for  years, 
may  be  obtained  by  the  spontaneous  or  surgical  creation  of  an 
anus  praeternaturalis. 

Though  the  prognosis  also  varies  with  these  circumstances  and 
depends  upon  the  nature  of  the  constricting  process  in  each  case. 


.natomical  process  (e.  g.^  malignant 
nosis),  upon  the  physical  condition 
aarrowness  and  length,  whether  an 
I  the  intestine,  or  an  angular  inden- 
r  smooth-edged  or  valvular),  it  also 
f  the  origin  and  growth,  upon  the 
Y  of  the  compensating  hypei-trophy 
lallyj  upon  the  seat  of  the  constric- 
litis,  perforation,  formation  of  an 
We  sliall  return  to  tliis  subject 
t  anatomical  kinds  of  constriction. 


I  the  above-described  train  of  symp- 
ilty  if  the  stenosis  can  be  directly 
■  the  rectum,  or  if  its  well-marked 
L  the  signs  of  a  chronic  (simple,  car- 
itonitis,  or  with  a  tumor  that  can  be 
pagina.  In  other  cases,  the  history 
ier  diseases  supply  important  diag- 
nay  be  mentioned  a  previous  dysen- 
the  fact  that  a  strangulated  exter- 
that  after  its  reduction  the  symp^ 
itestine  gradually  appeared,  or  the 
ilitis,  peritonitis,  of  the  swallowing 
of  an  intnssuBcepted  portion,  fa?cal 
f  an  existing  constriction  is  easy,  if 
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in  the  abdomen,  and  when  the  age  of  the  patient  is  compatible 
with  malignant  new-formations. 

On  the  other  hand,  we  must  not  forget  that  occlusions  d 
the  intestines  often  remain  latent  for  a  long  time,  or  present 
only  very  slight  symptoms,  so  that  in  the  absence  of  any  in- 
formation furnished  by  examination,  or  by  the  history  of  the 
case,  the  diagnosis  is  utterly  impossible.  It  should  not  surprise 
us  if  the  existence  of  an  occlusion  of  the  intestine  is  ultimately 
demonstrated  in  patients  who  have  long  used  the  most  yarioiu 
remedies  for  a  so-called  colica  flatulenta,  habitual  constipation, 
hypochondria,  hysterical  tympanites,  atony  of  the  bowels,  or 
chronic  intestinal  catarrh.  The  symptoms  of  this  affection  are 
by  no  means  so  characteristic  that  they  cannot  likewise  be  pro- 
duced by  other  diseases,  such  as  tuberculosis  of  the  intestine^ 
ulceration  of  its  mucous  membrane,  chronic  or  subacute  periton- 
itis, chronic  intestinal  catarrh,  etc. 

The  symptoms  of  constriction  of  the  intestines  are  often 
nothing  but  those  of  impeded  advance  of  the  contents,  and 
this  may  depend  as  well  upon  a  real  constriction  as  upon  fiUM5- 
tional  causes  or  deficient  power  of  propulsion.  So  long  as 
important  anamnestic  or  definitive  objective  testimony  is  not  to 
be  had,  the  diagnosis  of  constriction  of  the  intestines  cannot 
be  made  with  certainty,  and  the  physician  is  much  more  likely 
to  be  right  if  he  considers  the  impeded  advance  and  evacna- 
ation  of  the  contents  of  the  intestine  to  be  due  to  other  func- 
tional causes. 

As  I  have  repeatedly  spoken  of  the  diagnostic  information 
which  examination  of  the  rectum  may  furnish  us  in  many  cases 
of  occlusion  and  constriction  of  the  intestines,  it  seems  proper 
that  we  should  study  this  subject  rather  more  closely. 

stenosis  of  the  rectum  can  usually  be  detected  by  introducing  through  the  airai 
one  or  more  fingers,  previously  besmeared  with  oiL  The  examination  should  be 
made  with  the  patient  upon  his  side,  or  in  the  knee  and  elbow  position.  It  is  often 
desirable  to  have  the  patient  strain,  as  if  at  stool,  so  as  to  bring  the  constricted 
point  witliin  reach.  The  inexperienced  may  mistake  hemorrhoids,  or  the  oftai 
rather  rigid  folds  of  mucous  membrane  projecting  into  the  lumen  of  the  rectom, 
for  stenosis,  not  to  mention  those  rare  cases  (especially  in  old  people)  in  which  the 
examining  finger  may  enter  the  narrow  neck  of  a  diverticle,  or  those  in  whidi  a 
firmly  lodged  plug  of  faeces  has  been  taken  for  organic  obstruction. 
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If  the  digital  examinatiQa  furnishes  no  information,  the  higher  portions  of  the 
:11m  must  be  examined  by  means  of  the  sound,  or  by  forcible  manual  exploratjon. 
p)^e  rectal  sound  can  give  reliable  infonnation  only  when  used  by  a  careful  and 
gmericnced  hand.     For  this  purpose  we  use  elastic  bougies,  or,  still  better,  a  not  too 
Ifiyt  cesophageal  tube,  with  a  knob-Like  end,  which  haa  been  placed  for  a  few  mo- 
nexits  in  warm  water  and  then  oiled.    The  operation  in  greatly  facilitated  by  injecting 
i^ater  through  the  tube,  while  it  i»  being  pressed  upwards,  by  menua  of  a 
1^  connected  with  it.     This  frees  the  passage  and  distends  the  walls  of  the 
and  colon^  which  are  so  full  of  folds.     When  an  obstruction  is  met  the 
must  be  drawn  back  a  little  and  another  attempt  made,  wiiile  more  water  is 
petl  in,   to   pass  it  by  what  is  often  merely  an  accidental  obstruction.     It  is 
well  to  introduce  one  or  two  fingers  beside  the  sound  to  correct  any  faulty 
ion  it  may  have.     The  sound  is  still  more  likely  to  go  astray  thau  the  finger  ia, 
ott«n  catches  in  one  of  the  plicEe  aigmoidea*,  or  is  arrested  by  the  sphinctur  ani 
ius  or  superior  (N^ilaton'a  sphincter),  which  is  situated  five  inches  above  the 
■^^la,  or  by  the  promontory.    Sometimes  the  sound,  after  some  resistance,  passes  aud- 
*ly  ond  appju-enily  easily  upwards,  but  in  fact  it  remains  in  the  so-called  rectal 
^^fculU,  lying  between  N^laton^a  and  the  lower  aphincterj  having  become  bent  upon 
several  times,  aa  can  often  be  seen  after  its  withdrawal.     Finally,  it  may  hap- 
^  tbat  the  sound  passes  upwards  through  a  moderately  tight  atenosia,  or  between 
tntussusceptum  and  its  sheath,  and  then  the  physician  supposes  the  reetum  to  be 
ft  at  a  i>oiDt  where,  on  the  contrary,  the  obstacle  is  situated. 
^Tifl  distance  to  which  the  sound  can  be  passed  depends  u[>on  the  position  of  the 
^^TKU,  and  especially  of  the  sigmoid  dexure.     Although  O.  Buirne  thought  it  was 
^r  p.issod  further  than  into  the  flexura  iliaca,  while  Rillitt,*  and  afterwards 
^^gC*  showed  by  experimeuts  upon  the  cadaver  that  it  never  passed  through  the  dc- 
iding   colon,  but  at  the  most  only  reached  it  or  the  sigmoid  liexure,  others 
.«ved  that  in  a  few  cases  they  had  succeeded  in  passing  the  sound  one  hundred  and 
y-siic^  or  even  one  hundred  and  ninety-six  centimetres  (Wachsmuth),'  and  thus 
l^Te  phased  over  a  corresponding  length  of  the  intestine,  to  have  wound  through 
^^  dexare  and  sounded  the  entire  colon— the  length  of  which  is  from  four  to  seven 
far  as  the  caecum.     Ciidge,  and  afterwards  Simon,*  explained  thi^  crrror. 
those  cases  they  had  to  deal  with  a  sigmoid  fiexure  arranged,  aa  is  not  unfre^ 
itly  the  case^  in  a  large  loop,  and  rendered  movable  by  a  long  mesocolon.    When 
sound,  after  having  been  engaged  in  this,  is  pushed  further  along,  it  raises  it  up, 
thing  the  meso-ct>lon  sometimes  as  far  as  to  the  bend  of  the  ribs  on  the  right 
tde.     The  sound  can  there  be  felt  through  the  abdominal  walls,  and  thus  give  rise 
'^  *^ "  TToneous  belief  that  it  has  been  passed  up  to  the  transverse  colon. 

diagnostic  value  of  nu  examination  with  the  sound  must  be  considered  aa  a 

'  Mem.  Bur  rinvagination  chez  led  cnfanti.    Gaz.  des  h6p.  1852. 

»  British  Med.  Joaru.  18fi8. 

sVijch.  Arck  Bd,  XXITI,  1863. 

« Aichiv  f.  kiin.  Chir.  von  Laugenh^ok  15.  B4  1873.  B.  123L 
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gaboidiiiate  one.*  Most  stenoees  of  the  rectam  can  be  reached  with  one  or  two 
fingers.  But  Tfhen  the  obstraction  is  seated  higher  up,  in  the  region  of  ih»  vfida^ 
ter  tertitts  or  the  sigmoid  flexure,  it  cannot  usually  be  determhied,  when  the  nod 
is  arrested  by  some  insurmountable  obstacle,  whether  it  has  reached  the  phjriololil- 
cal  limit  of  its  advance,  or  whether  it  has  been  stopped  by  a  pathological  or  wtA- 
dental  obstruction.  Only  repeated  examinations,  always  yielding  the  same  nnM, 
and  the  sense  of  touch  which  often  allows  us  to  recognize  that  the  sound  is  ptoiag 
with  difficulty  through  a  constriction,  and  that,  on  being  withdrawn,  it  raddoily 
slips  out  with  a  jerk,  occasionally  furnish  valuable  information. 

Recently  the  upper  portions  of  the  rectum,  and  even  part  of  the  rectal  tad  d 
the  sigmoid  flexure,  have  become  accessible  to  direct  palpation  by  the  mediod^C 
introducing  the  whole  hand  through  the  anus  into  the  rectum.    To  SimoB,*«l 
Heidelberg,  belongs  the  credit  of  having  methodically  described  and  conflnel 
and  perfected  by  numerous  investigations,  this  mode  of  examination  which  I  HV 
Nussbaum   employ  in   his  Clinic,   about  the  year  18G5,   and  which  Hauader,* 
in  1808,   used  for  the  diagnosis  of    rectal  stenosis,     llie  bloodless  method  of 
this  manual  exploration  consists  in  the  introduction  of  the  whole  hand  thronf^ 
the  gradually  distended  anus  during  deep  chloroform  narcosis.     Great  nanov- 
ness  of  the  outlet  of  the  pelvis,  especially  in  men,  or  an  unusually  lai^  hni 
on  the  part  of  the  examiner,  may  interfere  with  the  practicability  of  tiik  mode 
of  exploration.     In  other  cases  the  introduction  of  the  hand  is  aided  by  lidc- 
ing  the  cutaneous    border  of    the  anus  in  several  places,   and,  in  exo^oMl 
cases,  division  of  the  sphincter  backwards  in  the  raphe  is  necessary.    The  rerais- 
ing incontinence  of   faeces  lasts  ten  to  twelve  days  (Simon).     After  the  bui 
has  been  introduced,  three  or  even  four  fingers  can  be  carried  still  further  up  into 
the  highest  part  of  the  rectum,  through  K^laton^s  sphincter,  and  a  short  dlrtttM 
into  the  sigmoid  flexure,  and  by  raising  up  the  latter,  which  is  allowed  to  move  by 
its  mesocolon,  it  is  possible,  under  favorable  circumstances,  to  reach  the  region  of  te 
umbilicus,  as  I  saw  Nusebaum  do,  and  even  the  xiphoid  process.    In  this  way  dife* 
ent  organs  in  the  abdominal  cavity  can  be  felt  through  the  sigmoid  flexure.    Ite 
method  of  this  manual  exploration,  which  is  always  made  under  chloroform,  appetfl 
to  be  without  danger  wlien  carefully  done — a  certain  amount  of  force  isonayoidable; 
but  yet  it  is  by  no  means  an  indifferent  operation,  and  it  should  be  made  use  of 
only  when  there  is  actual  need  of  it,  when  important  diagnostic  information  Gia» 
with  a  great  degree  of  probability,  be  expected  from  it,  or  therapeutical  ends  it- 

'  The  same  is  tme  of  examination  with  a  rectal  mirror,  or  with  a  broad  vagiail 
speculum  arranged  for  the  purpose.  But  still  these  oan  be  advantageously  employed  to 
render  visible  a  colon-,  or  ileo-cascal -invagination,  that  has  been  forced  down  into  ths 
rectum,  or  a  tumor,  polyp,  foreign  body,  etc.,  and  may  sometimes  have  a  diagnoilie 
and  therapeutic  value. 

'  Transaction  of  the  First  Congress  d.  deutsoh.  Gesellschaft  f.  Chimxg.  Beriin.  1878; 
and  Langenbeck's  Archiv  f.  klin.  Chirur.  1878.  15.  Bd.  6.  99. 

3  Lancet.  1868.    Med.  Times. 


DIAGNOSIS   OF   CONSTRlCTIOifS-  525 

sed,  as  in  the  case  of  a  foreign  bodj^  before  tlie  perfarmancc  of  tapfu^otomy  or 
btamj,  etc, 

We  have,  ^naOj^  to  mention  another  me^ma  of  determinmg  the  location  of  the 

itnction  or  occlasion'^that  is,  the  injeetions  emplojed  by  Amussat  and  Monro 

i  tliu  Tiew,  which  aim  to  ehow  the  capacity  of  that  portion  of  the  intestine 

Sb  Uet  below  the  obstruction.     The  diagnoetic  value  of  this  mode  of  exaoiina- 

IB  Tery  limited.     Only  when  the  obstruction  is  situated  very  low  in  the  rec^am 

lt»  presence  be  inferred  from  the  fact  that  injections  of  water,  as  often  as  they 

fised^  flow  or  are  in  a  measure  driven  immediately  out  again  with  considembln 

fee,  and  that  often  after  even  a  little  water  has  been  injected  the  further  working 

lie  pump  is  notably  resisted.     On  the  other  band,  the  possibility  of  injecting  large 

ntities  of  liquid  shows  the  absence  of  ocduaion,  although  not  of  constriction  of 

l^ecinra  or  lower  part  of  the  colon.    This  is  liable  to  lead  to  many  mistakes, '    The 

dental  obstruction  of  the  rectum  by  a  hardened  mass  of  f feces,  the  contraction 

K^laton^s  aphincteri  can  produce  the  same  results  as  a  stenosis  or  occlusion. 

Ceover,  numerous  examples  have  shown  that  still  larger  quantities  of  water  can 

Bjected  through  a  constriction  which  presents  an  insurmountable  obstacle  to  the 

il  masses  coming  from  above  downwards,  because  its  upper  orifice  is  covered 

I  valve- like  fold  of  mucous  membrane.'    The  capacity  of  the  intestine  for  injec- 

i§  varies  eitraordinarily  in  healthy  people,  and  all  attempts  to  draw  fixed  rules 

detennining  the  poeition  of  the  obstruction  from  the  amount  of  water  that  can 

ttjected  have  been  unsuccessfuL^    The  amount  that  can  be  injected  and  the 

iptness  with  which  it  is  again  evacuated  depend  upon  a  number  of  variable 

ore  in  each  case,  as,  for  example,  upon  the  distensibility  of  the  intestine,  its 

pition  of  contraction  (for  it  is  often  greatly  contracted  below  the  stenosia)^  upon 

L  amount  of  the  intra-abdominal  pressure,  and  also,  other  things  being  equal, 

1  the  quantity  of  gaseous  or  solid  contents  present  at  the  time,  upon  the  length 

position  of  the  colon,  etc 

ICoreover,  the  rapidity  with  which  injections  penetrate  the  intestine  varies 
Ufly,  as  experiments  upon  the  cadaver  show.  Wliile  small  amounts  of  liquid  are 
mfficient — when  the  colon  is  moderately  contracted  and  the  abdominal  pres- 
I  liight — to  reach  the  caecumf  in  other  cases  greater  opposition  is  made  to  its 


^'^Dfl  Cadfe  (Bridsb  Med  Joiutl  1863)  performed  eolotomy  in  a  ease  in  which  the 
lid  ©ould  be  introduced  otdy  six  inches,  and  injected  water  flowed  immediately  out 
Bt    The  autopsy  showed  a  false  ligament  strangalating  the  ileum. 
^^*ffy  Watsfm,  Edinburg  Med.  Joura.  1871,     NiUtf?n,  L'Union.  1857.  80.  Brit.  Med. 

5«. 

yoxky  for  example,  laid  down  the  following  mle :  if  500  cubic  ctmre^  of  liquid 

ijeoted,,  the  ohatruetion  cannot  be  lower  than  the  upper  end  of  the  reetmin ; 

mbic  ctmiB.  can  be  injected,  it  cannot  be  lower  than  the  upper  end  of  the 

tlexure.     In  a  case  of  oceluMon  of  the  ascending  colon  4|  litres  were  injected. 

can  easily  convince  himself  by  a  few  experiments  npon  the  cadaver  how  mi* 

these  estimates  me. 
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advance,  and  it  is  only  after  the  lower  part  of  the  colon  and  the  rectal 
have  been  distended  by  the  injection  of  large  quantities  that  the  liquid  makcBili 
way  into  the  transverse  and  descending  colon.  The  position  of  the  patient  ka 
important  factor :  for  when  he  lies  upon  the  right  side,  the  passage  of  the  liquid  iato 
the  caecum  is  facilitated ;  when  upon  the  left  side,  it  often  becomes  impossibk'  We 
shall  again  take  up  the  effect  of  injections  when  considering  the  therapeatical  raolti 
that  can  be  obtained  by  means  of  them. 

Examination  per  yaginam  may  furnish  important  diagnostic  inf ormatioii  bj 
showing  the  existence  of  a  retro-  or  anteflexion,  of  a  tumor  arising  in  the  geoM 
organs  or  in  the  wall  of  the  pelvis,  of  a  vaginal  hernia,  etc. 

Now  that  we  have  discussed  the  pathology  of  occlusions  and 
constrictions  of  the  intestine,  we  shall  take  up  the  consideration 
of  their  different  anatomical  varieties  and  their  special  symptom- 
atic and  other  peculiarities. 

Internal  Strangnlation  of  the  Intestine. 

Strangulatio  s.   Incarceratio  interna.      Etranglement  interne.      Innere  Dtni- 

Einklemmung. 

Strangulation  by  Peritoneal  False-ligamentt. 

These  are  the  products  and  remains  of  a  previous  peritonitiB, 
and  unite  the  most  diverse  points  of  the  abdominal  and  pdvic 
walls  with  the  organs  and  sides  of  these  cavities.     These  axe 
represented  by  fine  and  tense,  sometimes  "cartilaginous,"  or 
thicker  strings  and  bands,  or  broad  membranous  expansioBS. 
Peritoneal  adhesions  are  drawn  out  into  long  ligaments,  in  con- 
sequence of  the  changing  relations  of  the  abdomen,  especially 
when  one  end  is  attached  to  a  movable  loop  of  the  intestines. 
The  way  in  which  false  ligaments  lead  to  internal  strangulation 
varies  greatly,  and  I  select  from  a  full  record  lying  before  me  the 
following  frequently  recurring  main  varieties  : 

1.  Strangulation  under  the  false  ligameid. 

Formation  of  bridges  or  arcades  under  which  intestinal  loope 
become  engaged  and  strangulated. 

This  occurs  especially  with  short  bands  tightly  stretched  along  some  finn  soifue^ 
such  as  the  posterior  abdominal  wall,  or  especially  that  of  the  pelvis,  the  right  iliac 
fossa,  uterus,  etc.     Strangulations  of  this  kind  are  often  caused  by  ligaments  which 

>  HaXL,  Monthly  Joomal  1846. 
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fcm  tlie  two  pamlld  sides  of  a  loop,  that  haa  been  directed  yortically  upwards  by 
Itonitic  process,  and  bridge  over  the  corresiiondlng  portion  of  the  mesentery* 
Loop  of  intestine  becomes  incarcerated  under  ihiB  bridge  tbe  bowel  becomes 
1  at  four  points  simnltaneouslyJ  Or  a  false  ligament  runs  transveraely  to  the 
ft  the  intestine,  from  the  free  Ijorder  of  the  ileum  to  its  mesentery,  bridging  over 
K>int  of  union  between  the  intestine  and  mesentery,  K  an  intestinal  loop 
[les  ia€arcerated  under  this  bridge  the  bowel  becomes  closed  at  three  points 
taneouflly.  Incarceration  is  also  not  nnfreqnently  caused  by  false  ligaments 
lied  along  the  mesentery ;  ^  finally,  strangulation  is  very  frequently  cansed  by 
letits  mnning  from  the  csecuin  or  Termif orm  appendix  to  the  peritoneum  of 
IIac  fossa. 

B.  Slrangnlation  by  simple  loops  or  nooses. 
Tliis  requires  long  ligaments,  which  at  times  at  least  are  loose, 
ih  as  are  found  mainly  in  the  abdominal  cavity,  in  the  nar- 
rer  sense  of  the  term,  where  the  relations  of  the  parts  are  such 
to  allow  of  their  formation. 

liny  seem  to  believe  that  the  simple  snaring  of  the  intestine  in  the  loop  of  a 

J  ligarar^nt  can  take  place  without  difficulty,  so  long  aa  there  is  a  suitable  band, 

nrhoever  tries  the  experiment  upon  the  cadaver,  with  artificial  ligaments,  soon 

inces  himself  of  the  extraordinary  facility  with  which  the  normally  movable 

tine  slips  out  of  such  rings.     If  we  examine  more  closely,  we  find  that  in  most 

of  simple  enaring  the  strangulated  part  of  the  intestine  has  previously  possessed 

n  peculiarities  by  which  the  occurrence  of  this  kind  of  strangulation  has  been 

ired  possible.     Thus  we  find  the  ends  of  the  loop  brought  together,  sometimes 

closely,  at  its  base,  in  consequence  of  chronic  mesenterial  peritonitis,  so  that  it 

tinct  from  the  adjoining  loops  and  stands  out  from  the  mesentery  in  a  condi- 

»milar  to  that  in  which  we  find  the  sigmoid  flesurc  when  it  has  been  tT^isted 

itself.      It  is  evident  that  with  this  unusual  fixation  of  its  base  the  loop  must 

A  abnomial  mobility, 

le  snaring  of  a  loop  thus  altered  occurs  in  difFercnt  ways.     The  lax  band  may 

a  ring  or  spiral  between  its  fixed  points  a  and  b  (Fig.  1) 

ich  the  intestinal  loop  becomes  accidentally  engaged^  and  ffji       ^.^^^ 

strangulated,   generally  in  consequence  of  unsuitable  at- 

:«  [on  the  part  of  nature]  to  liberate  it  (especially  by  the  ^% 

ioa  of  a  second  loop  to  the  incarcerated  first  one').     Or  a  Fro.  1. 


if.  g.y  Rukitajisky^  L  c,  Abbild.  by  Froriep,  1.  c,  Marshall  IlaU^  in  Astley  Cooper,  1, 
Jb€r€r0mbie^  L  o.,  p.  151.  Gazette  Medicale,  1852.  Druiit^  Med  ohir.  Transact, 
DDL  245, 

t,  ff.,  Catalogue  of  St  BartboL  Hosp.  Xo,   10.     IMt^n,  Golding-Btrd,  Med.  Chir. 
L  Vol  XXX.  1847,  1.      I^afjse,  L  c.      Crmmto^  Virch. -IlirHch  Jahreab.  1871. 
Siwnplea  of  this  kind  ore  ^ven  by  EokiUifUikp,  I  c.  AbbiWung  by  Froricp,  I.  c. 
igus,  Oaz,  m^d.  de  PariH,   1853^  p.  717,     VarUng^  Lond*  med.  Gaz.  Dee.  1&46. 
9,  1.  c;  and  many  others. 
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loop  of  intestine,  altered  as  above  described,  falls  oyer  the  fake  llgammt,  tirirti 
around  and  under  it,  and  then  straightening  itself  out,  brings  the  prayioitdj  stnicjhi 
ligament  into  a  strangulating  spiral,  processes  which  can  be  easily  desionitntBd  Htl* 
fidally.  If  this  process  is  repeated,  a  double  loop  is  formed .  ^  In  this  way  Yldil  (L ft) 
saw  the  whole  small  intestine  included  in  a  double  loop  about  its  mesenteij  ni 
strangulated.  Since  the  first  incarceration  excites  very  active  peristaltic  motioBii  it 
sometimes  happens  that  the  rest  of  the  band  forms  a  second  noose.  The  fske  ligir 
mcnt  takes  the  figure-of-eight  shape  with  strangulation  of  two  or  even  aerenl  iaU^ 
tinal  convolutions.'  Sometimes  the  incarcerated  loop  is  repeatedly  twisted  about  iti 
mesentery  at  the  point  where  it  is  crossed  by  th«  ligama^ 
and  thus  the  strangulation  is  increased.  In  other  am 
the  incarcerated  loop  becomes  bent  at  the  strangolitid 
point,  in  consequence  of  the  meteorism,  and  its  top  k 
dragged  down  into  the  true  pelvis. 

Another  kind  of  strangulation  which  belongs  here  it 
that  in  which  a  false  ligament,  attached  at  one  or  two 
points  to  the  intestine,  forms  a  ring  through  which  liM 
whole  of  the  intestine  included  between  the  two  points  of 
Fxa.  9.  attachment  of  the  ligament  passes.*    (Fig.  2.) 

3.  Strangulation  by  formation  of  a  simple  knot  is  differ^t 
from  simple  snaring. 

Cases  of  this  kind  are  often  described  inexactly  in  fts 
records  and  not  unfrequently  misunderstood.    Then  ill 
several  kinds  of  this  knotting.    The  most  frequent  it  ^ 
following.    The  long  and  loose  ligament  is  fastened  it 
one  end  to  a  loop  of  the  smaU  intestine  and  hangs  in  ^ 
form  of  a  simple  coil  (Fig.  8).   If  the  top  of  the  intatiml 
loop  passes  directly  through  the  coil  e»  a  simple  knot  k 
formed  about  the  piece  of  the  intestine,  as  shown  in  ¥)%> 
4.    It  is  evident  that  the  same  result  can  be  produced  by 
the  coil  being  thrown  over  the  top  of  and  around  tilt 
intestinal  loop.    Another  and  rarer  kind  of  knot  is  madt 
as  follows:    a  long  and  perfectly  loose  false  ligamml 
forms  a  simple  coil,  like  that  shown  in  Fig.  1,  between  Hi 
points  of  attachment  a  and  h.    If  now  one  leg  of  Um  «>- 
formed  primary  noose  passes  through  it  we  have  a  knol 
like  that  shown  in  Fig.  5,  and  if  now  the  intestinal  loop 
Fio.  4.  passes  directly  through  c  (Fig.  5),  it  becomes  firmly  cao{^ 


Fia.  8. 


>  LebidaU,  Arch.  g^n.  de  m^.  1.  S^r.  XIII.  p.  230,  and  others. 
■  DcdrympU  in  A.  Cooper,  L  c.    Mus.  of  Boston,  No.  495,  mentioned  by 
and  others. 

^Bristowe^  Lend.  Path.  See.  XXI.    Kuttner,  Virch.  Arch.  Bd.  4S. 
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and  strangulated  (weaver's  knot    Nodus  textorius).    Knots  made  by  false  ligaments 
after  the  fashicm  of  those  known  in  surgery  as  **  ansa  simplex,"  ■  are  also  met  >vitli.* 
A  common  characteristic  of  all  described  knots  is  that 
when  the  strangulated  intestine  is  freed  the  ligament  can 
immediately  be  drawn  out  straight.  ff    e 

4.  A  false  ligament  splits  into  two  or  more 
bands,  thus  forming  buttonhole-like  or  wider    a 
spaces  which  catch  and  strangulate  the  in- 
testine. 


Fio.  6. 


This  kind  of  strangulation  occurs  especiaUy  in  broader  band-like  false  mem- 
branes. Sometimes  the  ligament  spreads  out  at  its  point  of  attachment  like  a  fork  or 
a  goose's  foot,  with  several  slits  between  the  bauds  leading  to  the  different  attach- 
ments.' In  other  cases  a  slit  that  is  capable  of  strangulating  the  intestine  is  formed 
between  a  false  ligament  and  some  normal  fold  of  the  peritoneum  along  which  it 
runs.  This  has  been  seen  at  the  edge  of  the  Lig.  uteri  latum,*  along  the  Lig.  vesico- 
rectale,*  and  also  along  the  free  border  of  the  plica  mesenterico-mesocolica.* 

»  See  Troscfui  Chir.  Verbandlehre.  Taf.  XI.  8. 

'  Besides  the  above-mentiuned  well-determined  kinds  of  knots,  others  are  sometimes 
described  which  are  quite  impossible  and  depend  upon  an  erroneous  apprehension  of  the 
anatomical  relations.  The  records  of  these  coses  are  often  injured  by  confused  and 
nnskilfu]  descriptions. 

'  Examples  of  kind  are  given  bp  Maurwury^  I.e.,  and  in  Diet,  des  Sciences  Med.  XXIII. 
p.  569.  Brun^  Ball,  de  la  Soc.  Anat.  1834.  BoseTy  Joum.  f.  Chirur.  u.  Augenh.  v. 
Walter  und  Amon.  Bd.  2. 

^Hutchinson,  Med.  Times.  1858. 

*  Gueneau  de  Mtissry,  Arch.  g^n.  de  Med.  1.  Ser.  T.  XXVI.  p.  258.  Rokitansky, 
Lehrb.  d  path.  Anat.  Bd  III.  3.  Aufl.  S.  lUO.  Kleba  (Hdb.  d.  path.  Anat.  2.  Lief.  S.  212) 
also  saw  in  one  case  the  excavatio  rectovesioalis  divided  into  two  compartments  by  an 
abnormally  developed  fold  of  the  peritoneum,  wh^ch  projected  into  the  middle,  in  such 
a  way  that  one  of  them  was  small  enough  to  grasp  a  loop  of  the  small  intestine  and  easily 
strangulate  it. 

•  This  occasionally  sharp-edged  duplicature  of  the  peritoneum,  so  named  by  W. 
Gruher,  runs  from  the  lower  end  of  the  root  of  the  mesentery  of  the  small  intestine  to 
the  meso-colon  of  the  sigmoid  flexure.  The  fold  is  much  too  loose,  when  it?  develop- 
ment is  normal,  to  catch  the  small  intestine  and  produce  internal  strangulation.  But 
since  I  have  studied  more  closely  the  anatomical  relations  of  the  intestines  and  mesen- 
tery, I  have  seen  a  case  in  which  the  free  edge  of  this  duplicature  was  thickened  like  a 
fiddle-string,  and  separated  by  a  sort  of  split  from  the  rest  of  the  mesenterial  double- 
fold.  I  believe  I  am  not  wrong  in  thinking  that  the  internal  strangulation,  minutely 
described  by  Habershon,  1.  c,  p.  479,  was  one  produced  by  the  above-described,  prob- 
ably congenital  mesenterial  slit  in  the  Lig.  mesenterico-mesocolicum.  Probably  M. 
Fleury's  case,  mentioned  in  the  Arch.  gen.  2.  Ser.  T.  XV.  p.  102,  belongs  here  also. 
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5.  Finally,  we  have  to  mention  acvle  Mnking  canned  hy 
traction^  as  an  exceptionally  rare  kind  of  occlusion  of  the  intes- 
tine by  means  of  false  ligaments. 

This  has  only  been  observed  in  cases  in  which  the  false  ligament  was  attached  to 
portions  of  the  ileum  which,  like  the  uppermost  and  lowest  portions  of  the  sniill 
intestine,  have  a  short  mesentery.  Thus,  Louis  (1.  c.)  saw  symptoms  of  intenil 
incarceration  appear  after  puncture  of  an  ovarian  cyst  A  false  ligament  conned- 
ing  the  cyst  and  the  lowest  part  of  the  ileum  was  so  stretched  by  the  falling-in  of 
the  thick-walled  cyst  that  it  bent  and  closed  the  ileum  by  dravnng  upon  it 

Warren  (1.  c.)  saw  a  pedunculated  subperitoneal  fibroid  of  the  uterus  so  wedged 
in,  in  consequence  of  a  sudden  change  of  position,  between  the  wall  of  the  pelni 
and  a  false  ligament  stretched  from  the  lowest  part  of  the  ileum  to  the  utenu,  that 
the  former  was  bent  and  occluded  by  the  traction  of  the  band  attached  to  it 
Heller  *  saw  a  loop  of  the  small  intestine  that  had  become  adherent  to  the  grand 
uterus  bent  by  the  traction  and  occluded  when  involution  of  the  uterus  took  place 
after  delivery.    The  case  mentioned  by  W.  Gruber «  also  belongs  here. 

After  incarceration  by  false  ligaments  comes  naturally  ivmr- 
ceration  of  the  intestine  in  slits  or  rings  produced  by  the  imme- 
diate adhesion  of  organs  in  the  abdominal  or  pelvic  cavities  to 
one  another  or  to  the  sides  of  these  cavities. 

Such  rings  and  slits  are  formed  when,  for  example,  the  free  end  of  a  large 
appendix  epiploicus  unites  with  an  adjoining  one,'  with  the  intestine,  the  pelvic 
or  abdominal  wall,  or  with  the  uterus,*  or  when  the  upturned  Fallopian  tube* 
becomes  adherent  to  the  latter.  The  forked  division  which  sometimes  takes  place 
at  the  foot  of  an  appendix  epiploicus  also  furnishes  rings  capable  of  causing  stiafi- 
gulation.  This  is  more  frequently  produced  by  intestinal  loops  thcmselTes 
which  have  united  with  the  uterus,  the  abdominal  or  pelvic  waU  (especially  in  the 
neighborhood  of  a  hernial  ring)  or  with  other  loops,*  in  such  a  manner  that  sliti 
and  rings  are  left  between  the  adhesions  in  which  another  intestinal  loop  becomtf 
incarcerated. 

As  for  the  relative  frequency  of  the  above-described  various 
processes  of  strangulation,  that  of  strangulation  under  the  liga- 

'  Wurtemb.  Zeitschr.  f.  Chir.  I.  1851. 

» Petersb.  Med.  Ztg.  1861. 

'  Holmes,  Transac.  of  Path.  Soc.  of  London.  XI.  111. 

*  GhvosUk,  Oestrr.  Zeitschr.  f.  prakt.  Heilk.  1867. 
^  Dorilas,  Giom.  di  Med.  T.  I.  p.  91. 

*  Rokitan^ky^  1.  c.    Macpherson^  Glasgow  Med.  Joum.  1867.     Abercromhiey  !•  ^:^- 
161.     Herrmann^  Petersb.  Med.  Zeitschr.  X.  3.    Eppinger^  Prag.  Viertelj.  1878. 
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ment  is  greater  than  all  the  others.^  While  short,  tightly- 
stretched  bands  act  in  this  way  almost  without  exception,  the 
formation  of  nooses  and  knots  requires  longer  and  looser  liga- 
ments. For  this  reason  the  latter  are  found  almost  exclusively 
in  the  abdominal  cavity ;  while,  on  the  other  hand,  strangula- 
tion by  bridges  and  arcades  takes  place  there  too,  but  especially 
in  the  cavity  of  the  pelvis.  Furthermore,  while  only  a  very 
small  intestinal  loop  is  involved  in  strangulation  under  a  false 
ligament,  in  cases  of  formation  of  nooses  longer  intestinal  loops 
(up  to  five  feet,  Eppinger,  1.  c),  or  even  whole  bunches  of  them, 
become  incarcerated.    This  is  clearly  shown  by  statistics. 

It  is  commonly  asserted,  and  sought  to  be  proved  by  insufficient  statistics,  that 
incarceration  by  false  Ugaments  is  much  more  frequent  m  women  tlian  in  men. 
There  is  supposed  to  be  a  reason  for  this  in  the  greater  frequency  of  peritonitic 
processes  arising  in  the  female  organs  of  generation.  Fuller  statistics  do  not 
snpport  this  theory ;  but  they  do  show  distinctly  what  differences  are  due  to  sex. 
It  is  true  that  peritoneal  adhesions  and  false  ligaments  in  the  pelvis  unquestionably 
occur  more  frequently  in  women,  and  we  find  that  incarceration  by  false  ligaments 
in  the  cavity  of  the  pelvis  occurs  four  times  as  frequently  in  women  as  in  men. 
But  this  excess  on  the  side  of  the  women  is  in  part  made  up  for,  as  the  following 
figures  show,*  by  the  fact  that  strangulation  by  false  ligaments  in  the  abdominal 
cavity  (including  the  upper  pelvis)  is  more  frequent  among  men  than  among 
women.  To  this  must  be  added  incarceration  by  false  ligaments  starting  from 
hemise  or  the  adjoining  parts,  which  is  also  more  frequent  among  men  than  among 
women.  The  frequency  of  strangulation  by  false  ligaments  is  thus  shown  to  be 
about  the  same  in  both  sexes. 

Incarceration  by  false  ligaments  occurs  most  frequently  in 
persons  between  twenty  and  thirty  years  of  age,  but  still  quite 
often  in  those  who  are  older.     Before  the  age  of  twenty,  on  the 

^  My  statistics  (thus  far  the  largest)  give  the  following  relations  : 

strangulation  under  the  band 59  cases. 

Formation  of  knots  and  nooses 26    ** 

Strangulation  in  a  slit  in  the  false  ligament 7    *^ 

Occlusion  by  traction. 4    ** 


96< 
'  Strangulation  by  peritoneal  false  ligaments  in  the  abdominal 

cavity 35  males.  23  females. 

Strangulation  by  peritoneal  false  ligaments  in  the  pelvic  cavity    8     **  83      ** 

Strongnlation  by  false  ligaments  having  their  origin  in  hernia.  9     *^  3      ** 

52  males.  59  females. 
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other  hand,  and  especially  in  early  childhood,  it  is  exceedingly 
rare.  *  In  the  three  exceptional  cases  included  in  my  statistics 
in  which  children  under  five  years  of  age  died  in  consequence  of 
incarceration  of  the  intestine  by  false  ligaments,  the  bands  were 
congenital  and  probably  the  products  and  remains  of  fcetal 
peritonitis. 

As  a  rule,  the  portion  of  intestine  strangulated  by  false  ligaments  is  the  ilemn. 
A  fact,  -which  is  of  importance  in  incarceration  by  false  ligaments  and  also  in  thoie 
to  be  hereafter  described,  is  that  the  strangulated  intestinal  loop  has  often  been 
twisted  about  its  mesenterial  axis  at  the  point  of  strangulation  in  such  a  way  that 
the  two  sides  of  the  loop  cross  each  other. 

In  a  large  number  of  incarcerations  of  this  kind  the  subsequent  distention  bj 
gas  is  of  importance  in  this  way,  that  it  often  makes  the  ligament  stiU  tenser  and 
the  strangulation  complete.  Sometimes  the  strangulating  band  becomes  inflamed, 
gangrenous,  and  finally  ruptures.  Recovery  as  a  result  of  this  can  occur  but 
seldom,  for  the  intestine  must  already  have  suffered  too  severely  before  the  tougb 
band  had  become  gangrenous.  A  linear  mark  is  left  at  the  strangulated  point  in 
these  cases  of  rupture  of  the  false  ligament 

The  course  of  these  kinds  of  internal  strangulation  is  ordinarily 
acute.    The  fatal  end  has  often  been  reached  in  ten,'  sixteen,  or 
twenty-four  hours,  in  other  cases  only  alter  several  days.   In 
ninety-six  cases  the  average  duration  until  death  was  six  days. 
On  the  average,  strangulation  by  a  noose  has  a  more  rapid  course 
than  strangulation  under  a  false  ligament.    The  beginning  of  the 
affection  is  usually  as  acute  as  its  course,  and  not  unfrequently 
occurs  during  perfect  health.    In  other  and  not  less  numerous 
cases  the  sudden  appearance  of  the  symptoms  of  strangulation  is 
preceded  by  prodromal  diarrhoeas  or  a  constipation  lasting  for 
several  days,  sometimes  by  prolonged  chronic  abdominal  di&- 
turbances  depending  upon  chronic  peritonitis,  or  by  the  signs 
of  constriction  of  the  intestine.     Sometimes  the  acute  beginning 
is  followed  by  partial  restoration  of  permeability.     Under  such 
circumstances  the  period  of  acute  strangulation  is  succeeded  by 
that  of  chronic  or  incomplete  incarceration.' 

*  I  cannot  give  the  statistical  details  here. 

'  Beveridge^  Brit.  Med.  Joum.  1868. — Ilauston,  Neue  SammL  aoserl.     Abhdlg.  Bd. 
XV.  St.  2.—Ooutenot,  Gaz.  des  hop.  1852,  p.  439;  and  many  others. 
8  Aertzl.  Ber.  d.  k.  k.  allg.  Krankenh.  in  Wien.  1860.  S.  163. 
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Strangnlation  by  the  Omentum. 

Strangulation  by  the  omentum  is  always  accomplished  by  the 
aid  of  previously  formed  adhesions.  There  are  various  ways  in 
which  this  is  done  : 

1.  Omental  ligamerUs.  These  produce  strangulation  in  the 
ways  already  described  in  fall  under  the  head  of  false  liga- 
ments. 

Sometimes  the  entire  omentum  is  roUed  up  into  a  single  string  which  is  adherent 
and  imprisons  the  intestine.*  More  often  portions  of  the  omentum  have  separated 
in  the  form  of  ligaments,  especially  from  its  lateral  borders.  Adhesion  always  pre- 
cedes the  formation  of  such  isolated  cords.  The  fretting  of  the  omentum  thus 
induced  leads  to  thickening  of  the  adherent  portions.  These  become  ligamentous 
and  gradually  separate  from  the  rest  of  the  omentum.  This  process  of  separation 
is  favored  by  the  peristaltic  action  of  the  intestines. 

The  omentum  is  especially  liable  to  form  adhesions  in  old  hernias,  and  the 
strangulation  of  the  contents  of  a  hernial  sac  between  the  omentum  and  the  wall 
of  the  sac  is  an  incident  well  known  to  surgeons.' 

2.  Slits  in  the  omentum  cause  strangulation  comparatively 
often. 

Sometimes  the  omentum  splits  up  into  numerous  ligaments,  which,  as  in  a  case 
of  Wagner's,'  attach  themselves  to  different  points  of  the  abdominal  and  pelvic 
cavities  and  cause  manifold  strangulations.  The  adherent  portion  of  an  omentum 
especially  divides  up  into  fork-like  processes  which  include  narrow  spaces  between 
them.^ 

As  for  the  frequency  of  the  different  modes  of  strangulation 
by  the  omentum,  the  annexed  statistics  will  furnish  data."  It 
has  been  asserted,  partly  upon  theoretical  grounds,  partly  upon 

>  E.  g,.  Hare,  Lend.  Path.  Soc.  Vol.  III.  111. 

•  For  details  see  BounOon,  Gaz.  des  hop.  1860.  Arnaud^  M^m.  de  chir.  T.  II.  p. 
688.     A.  Cooper^  L  c.     Streubel^  1.  c.     Gossdin^  L  c. 

»  Oesterr.  Med.  Jahrb.  IV.  Bd.     1833. 

<  Bourbier,  Clinique  de  Dupuytren,  T.  III.  p.  638.  Peacock,  London.  Path.  Soc.  I. 
97.      Wulff,  Petersburg.  Med.  Ztg.     1869 ;  and  many  others. 

*  Strangulation  under  the  omental  cord 20  cases. 

*'  by  slits  in  the  omentum 22      *' 

**  by  nooses  formed  by  omental  ligaments 9      *' 
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those  claimed  for  false  ligament s,  and  partly  upon  the  strength 
of  insufficient  statistics,  that  these  processes  occuiTed  more  b^ 
quently  in  women  than  in  men.  My  larger  collection  gives  fortr- 
three  males  to  fifteen  females.  The  gi*eater  frequency  of  omenta! 
adhesions  in  the  pelvis  of  the  female  is  again  overbalauced  bj 
the  greater  fi-equency  with  which  omental  adhesions  with  heraia 
and  the  surrounding  parts  occur  in  men* 

As  for  the  age,  course,  and  all  other  relations,  we  can  only 
repeat  what  was  said  about  sti*angulation  by  false  ligaments. 


Strangulation  by  the  Mesentery, 

1.  Slits  and  holes  in  the  mesentery. 

In  the  majority  of  cases  these  arc  found  in  the  meaentery  of  the  ileum  and  i 
frequently  at  the  lowest  part  of  the  ileum,  eapecially  in  the  ueighliorbood  a(  tfcl 
caecum.     They  are  rarely  in  the  jejnnum,  and  most  rarely  in  the  mesc-ntery  of  ^  I 
middle  of  the  ileum.     In  e^cceptlonal  ca&es^  atrangulation  Las  occumed  in  iliti  ll  I 
the  transverse  and  descending  mcso-colon/  or  in  the  mesentery  of  tbe  tppeo^j 
vemiiformis.*      Nothing   definit4j  is  known  as  to  the  way  in  which  theie.  «w*- 
tcriiil  openings  are  furmed.     Many  of  them  are  certainly  congenital  (Hokitia^; 
compare  also  page  529,  note  6),  others  acquired.     Of  the  latter,  injuries  tre  oftft  I 
and  sometimes  probably  not  erroneously,  supposed  to  be  the  cauae.*    SlmigBliW  1 
by  these  openings  occurs  either  in  the  ordinary  way^  or  by  the  formation  of  W| 
and  kinks,  the  origin  of  which  it  usually  ia  not  difficult  to  explaiiL^ 

2.  Strangulation  under  a  tense  and  fixed  mesenterial  bani 

If  a  loop  of  the  ileum  becomes  attached  to  any  suitable  point,  in  a  large  c 
hernia  or  to  the  female  genital  organs,  for  example,  the  corresponding  fuirtafj 
niL^sentery  b^-comca  sometimes   tightly  stretched  along  the    posterior  wall 
fibdooitm  and  the  brim  of  the  pelvis.     An  intestinal  loop  may  now  pass  bet*wi1 
ten»e  and  fixed  mesentery  and  the  posterior  abdominal  or  pelvic  wall    1  kxw*»| 
only  four  recorded  cases  in  which  this  hJis  been  observed. 

'  De  Hma,  Rat.  Med,  T.  XI.  C.  III.  Tab.  2.    BramhSlei,  quoted  by  Toigtel,  HiaA  | 
d      path,   Anat.  S    5G7.     RanMt,  Oesterr.    Zeitschn    f.    pract.    HeiUc.     Kf 

Ihiri'i:ii^  Ediu.  Journ,  1845.     LtM^  Oesterr.  Zeitschr.  d.  Ges.  d  Aertte  in  TH 

1.  154 

"'  Pm'tnfffje,  Loud.  Path.  Soc.  Vol  XII,   110. 

3  E.  f/,,  Hmer,  Joum.  f.  Chir.  u.  Atigenhellk.  von  Walther  und  Amon. 

^  I  rr  fer  to  Alhem,  Atlaa  d,  path.  Anat.  Tab.  XXI.  Text  lY.   Abth.  1 , 
Woehen>.ohrift.  1837.     nokitQmky.OQ^X^tet,  raed.  Jabrb.  X  1836.     Taybr'^ 
Joum.  187L 
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Btrang^tion  in  Sliti  and  Holes  in  Different  Organs  and  Farts  of  Organs. 

Of  this  rare  occurreDce  I  bave  to  mention:  strangulation  of  the  intestine  in  a  slit 
in  tlie  suspensory  ligament  of  the  liver  (Barth'),  in  the  broad  ligament  of  the  uterus 
(Ertl,*  Quain,'  and  Bericht  des  Wiener  allg.  Krankenh.  1863.  S.  80),  also  strangula- 
tion by  a  tear  in  the  uterus  (Percy*),  ^ar  in  the  bladder  (Cloquet*),  strangulation  by 
a  double  jxirforation  of  the  intestine  (Schiippel*),  or  by  perforation  of  the  rectum 
(Brodie,'  W.  Gruber,®  Stein,*  Adelmann*^).  Finally,  four  cases  belong  here  in  which 
an  intestinal  loop  entered  a  hole  made  in  the  peritoneum  by  an  injury  or  during  an 
operation  and  became  strangulated  there  (18  Jahrb.  d.  deutschcn  ai-ztl.  Ver.  in 
Petersb.  1836-1837,  Reich",  Guillot  and  Chassaignac»». 


Strangulation  by  Diverticlea^' 

Anatomy, — ^The  real,  or  McckeFs,  diverticle  is  found  only  in  the  small  intestine, 
at  an  average,  although  variable,  distance  of  from  one  to  three  feet  above  the  ileo- 
cecal valveJ*  It  always  arises  from  the  part  of  the  intestine  opposite  the  insertion  of 

>  Schmidt's  Jahrb.  Bd.  96.  S.  207.  '  Brodie,  Lancet.  1827. 

«Allg.  Wien.  med.  Ztg.  1864.  ^virch.  Arch.  XXXII.  2.  Heft.  205. 

•Lend.  Path.  Soc.  XII.  103.  » Schmidt's  Jahrb.  84.  Bd.  S.  306. 

<Dict  des  sciences  med.  Art.:  Ruptures.  »«Prag.  Viertelj.  1863.  2.  42. 

*Mu8.  Dapuytrcn.  No.  182.  "  Schmidt's  Jahrb.  Bd.  110.  S.  202. 

•  Arch.  d.  HeUk.  Bd.  VII.  1866.  167.  '*  Both  quoted  by  Duchaussoy,  1.  c. 

^^Meckely  Handb.  d.  path.  Anat  1.  553,  and  in  Bell's  and  Autenrieth's  Arch.  IX. 
Heft.  III.  Sandifort,  Obs.  anat.  Path.  Lugd.  Bat.  1777.  L.  I.  C.  X.  OualUi,  v. 
Doceren,  Passio  iliaca  subito  lethalis.  Spec.  obs.  Acad.  Grouing.  et  Lugd.  Bat.  1765. 
C.  5.  §  4.  p.  79.  Falk,  De  ileo  e  diverticulis.  Diss.  Inaug.  Berol.  1835.  Schroder,  Dis- 
sert, Inaug.  Erlangen.  1854.  Froriep's  Chir.  Kupfert.  343.  Weimar.  1836.  Heft.  08. 
Monro^  Morb.  Anat  1811.  Tab.  20.  p.  539.  Etic/iricht,  Miller's  Arch,  f.  Anat.  Phys.  etc. 
18:34.  W.  Gruber,  Petersb.  Med.  Ztschr.  I.  33.  Joltn  Struthers  Anat.  and  Phys. 
Observ.  L  1854.  157.  duiti,  Arch.  gen.  6.  Ser.  1.  p.  475.  1863.  M.  Parise,  Gaz.  des 
hop.  1851.  Malgaigae,  Bull,  de  I'Acad.  de  Med.  T.  XVI.  p.  373.  T.  XVIL  p.  28.  ItiiS' 
fdd.  Diss.  Inaug.  Berlin.  ia52.     JoIl  Wagner,  Med.  Jahrb.  d.  osterr.  St.  IV.  Bd.  1^33. 

"  In  exceptional  cases  this  distance  is  still  greater.  Thus  in  the  London  Museum 
there  is  a  real  diverticle  situated  fifty-four  inches  above  the  cajcum ;  another  preparation 
(Xo.  1819,  ^)  shows  a  diverticle  in  the  middle  of  the  ileum.  William  Major  (Lancet,  Vol. 
I.  1840.)  describes  most  minutely  a  diverticle  on  the  jejunum,  and  in  the  Aerztl.  Bericht. 
des.  allg.  Krankenhauses  in  Wien  for  the  year  1862  (p.  221),  mention  is  made  of  a  real 
diverticle  seven  inches  long,  situated  at  the  junction  of  the  jejunum  and  ileum.  Such  an 
abnormally  high  diverticle  can  moreover  be  understood  by  the  aid  of  embryology.  If 
for  any  reason  the  development  of  the  anterior  arm  of  the  middle  intestinal  loop  is 
checked  the  greater  part  of  the  small  intestine  is  formed  by  the  posterior  or  lower  arm. 
In  such  a  case  the  diverticle  must  be  abnormally  high.     (Consult  Embryology.) 
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the  mesentery,  aud  is  composed  of  all  the  layers  with  the  general  characteristiGB  of  the 
small  intestine.   Its  length  averages  from  two  to  four  inches,  but  varies  between  tint 
of  a  blunt  peg-like  projection  (Rasf  eld)  and  ten  inches  (Dexpers*).     It  is  usually  nar- 
rower than  the  intestine,  and  is  given  off  from  it,  sometimes  at  a  right  angle,  fome- 
times  at  a  more  or  less  acute  one.     Its  form  is  most  frequently  cylindrical  with  t 
conical  end.*    It  is  sometimes  bent,  constricted,  pouched,  or  supplied  with  one  or 
more  knob-like  swellings — ^secondary  false  dlverticles.    The  dlvertide  often  Im  a 
small  sickle-shaped  mesentery,  starting  from  the  mesentery  of  the  intestine^  md 
carrying  a  vein  and  an  artery  arising  from  the  superior  mesenteric  artery.   Tbe 
end  of  the  diverticle  is  usually  free,  though  it  may  be  attached  to  the  mesentery, 
the  small  intestine,  caecum,  pelvic  organs,  anterior  abdominal  wall  in  the  lines  albt 
under  the  navel,  or  to  the  latter  itself.' 

A  stout  band,  called  the  ligamentum  terminale  (the  obliterated  vasa  omphalonie- 
scnterica),  sometimes  aiises  from  the  free  end  of  the  diverticle  or  laterally  from  its 
body,  and  is  adherent  to  some  point  in  the  abdominal  or  pelvic  cavities,  or  «oo»- 
times  floats  freely  between  the  intestinal  convolutions,  and,  exceptionally,  is  iplit 
into  two  or  more  bauds.  This  band  is  often  hollow  for  a  short  distance  from  the 
free  end  of  the  diverticle. 

We  must  now  mention  certain  congenital  ligaments^  which  are  most  closely  oon- 
nccted  genetically  with  the  formation  of  diverticles,  and  frequently  cause  internal 
strangulation.  I  consider  it  desirable  to  discuss  this  circumstance  with  some  detail, 
because  the  origin  of  the  ligaments  is  entirely  misunderstood,  and  they  are  nsoally 
looked  upon  erroneously  as  peritoneal  false  ligaments.  As  is  well  known,  the  rail 
intestinal  diverticle  is  due  to  the  ductus  omphalomesaraicus  remaining  patent  (For 
details,  consult  books  on  Embryology.*)  It  may  happen,  that  while  the  ductus  is 
completely  obliterated  down  to  the  ileum  and  thus  no  diverticle  can  be  formed,  iti 
obliterated  vessels  may  remain  in  the  form  of  a  solid  cord  attached  to  that  point  of 
tha  ileum  where  diverticles  are  usually  found.*  If  the  cord,  which  originally 
stretches  from  the  navel  to  the  lower  part  of  the  ileum  and  can  likewise  remain  in 
that  position,^  breaks  loose  from  the  navel,  the  end  that  thus  becomes  free  may, 

'  R6c.  de  m^m.  de  med.  milit.  1867. 

^  In  two  cases  a  pancreas  accessorium  has  been  found  at  the  free  end  of  an  intestinal 
diverticle.  a  formation  as  interesting  as  it  is  difficult  to  explain.  (Zenker,  Neumann, 
Wagner's  Arch.  d.  Heilk.  XI.  1870.) 

'In  such  a  case  the  diverticle  may  be  hollow  up  to  tbe  navel.  Beek^  Miindmer 
illustr.  Med  Ztg.  II.  Bd.  Prager  anat  Mus.  No.  479  and  805.  Meekd,  L  a,  iV.  Ward, 
Path.  See.  of  London.  VII.  205. 

^The  theory,  so  frequently  met  with,  that  many  congenital  ligaments  in  the 
abdominal  cavity  are  the  remains  of  amniotic  (I)  cords,  shows  complete  ignozanoe  of 
embryology. 

*  KoUiker^  Entwicklungsgeschichte.    S.  363. 

*  Schroder^  1.  c  ;    Wagner,  1.  c.  ;  Stttopoulo,  1.  o. 

^  WUks,  Trans,  of  Path.  Soc.  of  London,  XVI.  126. 
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under  suitable  conditiona,  become  again  attached  at  any  point  of  the  abdomen ;  and 
in  this  way  we  meet  with  ligaments  which,  starting  from  a  point  on  the  ileum,  from 
one  to  three  inches  above  the  ileo-csecal  valve,  are  inserted  into  the  mesentery,  into 
any  part  of  the  small  intestine,  or  into  the  pelvic  viscera,  etc. 

The  ligament  may,  however,  become  separated  at  its  point  of  insertion,  and  the 
end  that  is  thus  made  free  may  attach  itself  anywhere.  We  then  find  cords  wliich 
start  from  the  navel  (or  the  abdominal  wall  immediately  below  it),  and  extend  to 
some  point  of  the  abdominal  cavity.^  These  cords  are  sometimes  hollow  for  a  cer- 
tain distance'  (Wilks,  1.  c).  Finally,  I  must  also  make  mention  of  other  congeni- 
tal ligaments  hitherto  misunderstood,  which  also  have  a  most  close  genetic  connec- 
tion with  the  formation  of  a  diverticle.  These  are  cords  which  start  from  tlie'mesentery 
very  close  to  the  intestine,  at  the  usual  height  at  which  diverticles  are  given  off,  and 
run  upwards  towards  the  root  of  the  mesentery,  to  which  they  become  attached. 
These  ligaments,  starting  from  the  mesentery,  and  naturally  never  found  hollow, 
are  nothing  else  than  the  obliterated  vasa  omphalomesenterica,  not  the  portion  lying 
between  the  intestine  and  the  navel,  but  that  included  between  the  intestine  and  the 
main  blood-vessels  in  the  root  of  the  mesentery.  A  beautiful  preparation,  made  by 
Dursy,  convinced  me  that  the  vessels  running  along  the  ductus  omplialomesentericus 
from  the  vitellus  represent,  after  passing  the  point  where  they  cross  the  middle  in- 
testinal loop  to  reach  the  root  of  the  mesentery,  an  isolated  cord  (E  in  Fig.  6,) 
between  which  and  the  mesentery  a  bristle  (Fig.  6. 
probe  S)  can  be  freely  passed  along  the  whole  length 
of  the  cord.  This  disposition  may  remain,  as  exam- 
ples show,  until  later  periods  of  life.'  Sometimes  the 
ductus  omplialomesentericus  is  obliterated  as  usual, 
and  nothing  shows  the  connection  between  the  em- 
bryonal middle  intestine  and  the  vitellus  except  the 
above-described  peritoneal  cord  (Fig.  6  E)  represent- 
ing the  vasa  omphalomesenterica  between  the  small 
intestine  and  the  root  of  the  mesentery,  whicli  remains         „  .i  i       '*!  ^  m  >    »u      ,  u 

•'^  Z?,  Alxlomnal  wall  in  the  nciprh- 

as  a  ligament,  between  which  and  the  mesentery  the     borhoodof  the  n« vol.     The  rent  is 

®  '  -^  explained  in  the  text.    C,  Caxiim. 

intestine  may  become  strangulated.     The  accompany- 
ing diagrammatic  figure  needs  no  further  explanation ;  it  appeared  to  me  to  be  neces- 
sary to  the  understanding  of  the  foregoing.     Each  one  of  the  tliree  parts,  L  (Lig. 

» Spangenberg,  Arch.  f.  Phys.  v.  Meckel.  V.  Bd.  S.  87. 

*  Several  cases  are  recorded  in  which  the  diverticle  was  hollow  np  to  the  navel  (to 
which  it  adhered),  and  after  the  umbilical  cord  was  divided,  fajcea  were  evacuated 
through  it,  sometimes  with  simultaneous  prolapse  of  the  diverticle  in  the  form  of  a  red 
tumor  of  mucous  membrane.  {Sieboid  quoted  by  Schroder,  1.  c.  Also  Duboin,  lull,  de 
la  Soc.  anat.  1^38.  IK  King,  Guy's  Hosp.  Rep.  1843.  Broadhent,  Path.  Soc.  of  London. 
XVII.  Wehner,  Dissert,  Halae  1854.  Gcsenim^  Joum.  f.  Kinderh.  I.  z.  1858.  Lend. 
Univ  CoU.  Hosp  Mus.  No.  5347.) 

5  Faik,  i.  o.  with  a  good  picture.     Corond,  Schmidt's  Jahrb.  1857.  Bd.  96.  210. 
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terminalc),  D  (Diverticle),  and  E  may  alone  persist,  or  all  three  may  be  preieBt 

together »  (Falk). 

The  kinds  of  strangulation  caused  by  diverticles  are  essen- 
tially the  same  as  those  caused  by  false  ligaments. 

1.  Strangulation  under  the  diverticle  or  its  terminal  band. 
This  is  by  far  the  most  frequent. 

The  free  end  of  the  diverticle  is  especially  likely  to  unite  with  the  inteBdneor 
with  the  mesentery,  and  thus  form  a  ring  through  which  an  intestinal  loq>  mtjpiM 

and  become  grasped.  Cases  are  not  luc; 
like  those  described  by  Rokitanikj  tad 
pictured  by  Froriep,  in  which  tbetemi- 
nal  band  of  the  diverticle  becomes  at- 
tached to  a  higher  point  on  the  ikom, 
and  the  whole  of  the  convolution  lyisg 
between  the  diverticle  and  the  inseitiai 

n,  In«ertionof  tho  L.g.  termlnale  in  the  m«ion.        ^^  ^^^   terminal   band   beCOmeS  Stryiglh 

tery  of  the  ileum.  jatcd  uudcT  the  latter  (Pig.  7). 

2.  The  long  loose  ligamentum  terminaleoi  the  diverticle  gives 
rise  to  the  formation  of  loops  and  knots  in  exactly  the  same  way 
as  that  already  described  in  detail  under  the  head  of  false  liga- 
ments. 

'  The  diverticulum  spurium  is  an  acquired  formation,  caused  by  the  hernial  piojedkB 
of  the  intestinal  mucous  membrane  through  a  gap  in  the  muscular  coat  (*'  heznie  taat- 
caire  "  of  Cruveilhier).     This  false  diverticle  is  composed  only  of  mucous  membiaadiad 
peritoneum,  and  almoRt  always  arises  at  the  insertion  of  the  mesentery  into  the  ints^ 
tine,  and  makes  its  way  betweeu  the  two  layers  of  the  mesentery,  separating  them  fron 
each  other.     It  occurs  in  the  descending  and  lower  horizontal  duodenum,  more  rudly 
in  the  jejunum,  and  most  frequently  in  the  large  intestine,  especially  in  the  sigmoid 
flexure  and  the  rectum,  usually  in  old  people  suffering  habitually  from  oonstipatioiL 
Diverticula  spuria  are  sometimes  formed  above  constrictions  of  the  intestine  (Moigag[mU 
In  the  large  intestine  they  are  often  present  in  large  numbers  and  of  different  sisei, 
scattered  all  along  the  insertion  of  its  mesentery.      Alibert  counted  two  hundred  in  tlie 
colon,  and  Schroeder^s  and  A.  Cooper^s  fine  plates,  as  well  as  Bristowe's  and  Sidney 
Jones's  pictures  (Lond  Path.  Soc.  Vol.  VI.  191,  Vol.  X.  132\  testify  to  the  nnmberdC 
such  false  diverticles.      Fiedler  describes  diverticles  of  the  large  intestine  composed  of 
all  the  tunics  (Denkschr.  d.  Gepellsch   f.  Natur.  u.  Heilk.  Dresden.  1868).       Strangula- 
tion by  false  diverticles  is  as  rare  as  it  is  common  by  the  real  ones.  {Pnno^  Union  m4d. 
1849,  p.  238.)     On  the  other  hand,  the  latter  may  lead  to  formation  of  ooncretioDS  with 
their  consequences,  to  ulceration,  and  in  thij  way  to  peritonitis  perforativa. 
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3.  Occlusion  at  the  point  of   origin  of    the  diverticle   by 
traction. 

This  occurs  in  the  foUowing  way :  the  diyerticle  attached  to  the  abdominal  wall 
by  a  ligamentum  terminale  becomes  so  stretched,  in  consequence  of  mcteorism,  thut 
the  lower  part  of  the  small  intestine  (fastened  down  by  a  short  mesentery)  is  drawn 
upon  and  bent  at  the  origin  of  the  diverticle  to  such  an  extent  that  its  lumen  is  ob- 
literated (Falk,  Wilks,  L  c).  Occlusion  by  traction  also  may  occur  when  meteor- 
istic  intestinal  loops  become  engaged  under  the  terminal  ligament,  and,  although 
not  tbemselyes  strangulated,  stretch  the  ligament  to  such  an  extent  that  the  lumen  of 
the  intestine  becomes  closed  at  the  point  of  origin  of  the  diverticle.  In  both  cases 
the  obstruction  of  the  intestine  increases  the  meteorism,  and  this  in  turn  increases 
the  traction. 

4.  Strangulation  by  real  ^ diterticular  knots''  (''anse  diver- 
ticulaire"). 

We  have  already  said  that  the  terminal  ligament  of  the  diverticle  may  form 
nooses  and  knots  in  exactly  the  same  way  as  false  ligaments  do.  Only  a  free  diver- 
ticle, one  without  a  terminal  band,  can  make  a  knot.  It  is 
noticeable  that  straight  diverticles,  with  a  pouch-like  dilatation 
of  the  free  end,  form  these  knots  with  especial  frequency,  and 
one  might  be  led  to  consider  the  swelling  of  the  free  end  as 
secondary  to  the  tying  of  the  knot,  were  it  not  that  this  form 
is  also  frequently  found  when  there  has  been  no  strangulation ; 
we  must,  therefore,  rather  believe  that  on  the  contrary  this  dila- 
tation of  the  end  of  the  diverticle  favors  the  formation  of  a  knot.  The  first  kind 
of  strangulation  is  the  one  that  results  when  the  free  diverticle  coils  around  a  loop 
of  the  small  intestine  and  ties  a  real  knot. 
Before  the  incarceration  takes  place  the  diverti- 
cle forms  a  ring  into  which  its  own  free  end 
projects.  (Fig.  8.)  If  now  an  intestinal  loop 
passes  from  below,  a,  through  f,  it  carries  the 
pouched  end  along  and  tics  the  knot  Or  the 
intestine  passes  from  above,  &,  through  c,  pushing 
the  pouched  end  to  one  side,  and  then,  on  at- 
tempting to  return,  draws  it  along  with  it,  and 
thus  prevents  its  own  escape  by  tying  the  knot. 
The  anatomical  specimen  always  shows  which 
of  these  two  processes  has  taken  place,  for,  in 
the  first  case,  the  strangulated  loop  and  the 
pouched  loop  are  on  the  same  side,  and,  in  the 
second  case,  they  are  upon  opposite  sides  of  the 
ring.  Still,  for  many  knots  of  this  kind  the  possibility  of  an  active  participation 
by  the  diverticle  cannot  well  be  precluded. 


Fio.  9. 


640  LEICHTENSTEBN.— OONSTBIOTIONS,  ETC.,  OP  THE  INTESTHflS. 

Another  vf&j  in  which  the  diverticle  can  form  a  knot  is  that  in  which  the  knot 
is  made,  not  by  the  diverticle  alone,  but  in  connection  with  the  intestinal  loop 
from  which  it  arises.  The  accompanying  figure,  representing  a  knot  of  this  kind 
(Fig.  9),  renders  a  detailed  description  unnecessary. 

The  comparative  frequency  of  the  different  kinds  of  stran- 
gulation by  diverticles  above  described  is  shown  by  the  annexed 
figures.^ 


Diverticular  strangulation  occurs  much  more  frequently  in  men  than  in  1 
Of  my  statistics  of  sixty-six  cases,  fifty-two  were  in  males,  fourteen  in  femaleiL 

It  also  occurs  most  frequently  between  the  ages  of  twenty  and  thirty  yean,*  ind 
is  likewise  ?ery  frequent  between  the  ages  of  ten  and  twenty.  It  has  also  been  leen 
at  earlier  ages,  and  I  know  of  eight  cases  between  the  ages  of  two  and  ten,  and  one, 
the  youngest,  at  the  age  of  eight  months.'  After  the  age  of  forty,  diverticular 
strangulation  is  exceedingly  rare.  I  find  only  two  cases  recorded  in  which  theigc 
was  more  than  thirty,  one  of  them  being  forty-eight  years  old,  and  the  other  d^ 
scribed  by  Eschricht  (1.  c.)  as  **  an  old  woman."  The  portion  of  intestine  incarctt- 
ated  by  the  diverticle  is,  without  exception^  the  ileum,  as  in  the  other  kisdi  of 
strangulation  above  described. 

The  course  of  this  kind  of  strangulation,  especiaUy  that  due  to  the  tying  of  a 
knot,  usually  leads  promptly  to  a  fatal  result,  often  in  from  twelve  to  twenty-four 
hours.  The  average  duration  of  this  kind  is  four  days,  of  strangulation  under  the 
diverticle  six  days. 


Strangulation  by  the  Appendix  Vennifonnifl. 

Tlie  vermifonn  appendix  repeats  the  same  processes  of  stran- 
gulation that  we  have  seen  caused  by  diverticles.  According  as 
its  free  end  becomes  attached  to  the  caecum,  ileum,  ovary,  etc., 
bridges,  rings,  and  arches  are  formed,  which  may  lead  to  stran- 
gulation.    Sometimes  the  appendix  is  wound  in  the  form  of  a 

'  strangulation  under  the  diverticle  or  its  terminal  band 40  cases. 

By  nooses  or  knots  formed  by  the  ligamentum  terminale 14     " 

Diverticular  knots 12      " 

Acute  occlufiiou  by  traction 4     *' 


70  < 

'  Fagge*8  opinion,  that  diverticles  are  found  more  frequently  in  people  under  tbtai^ 
those  over  the  age  of  twenty,  is  not  supported  by  fuller  statistics.  The  average  ags  ^ 
seventy  cases  was  twenty-five  years. 

^  Trier,  Pfaff's  Mittheil.  Jahrg,  lU.  Heft.  9. 
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ir  cornu  arietini"  (Ruyscb)— or  ol  a  snail- 

I  a  ring,  as  shown  in  Fig,  8.     If  now  an  intea- 

m  way  into  it,  it  either  is  imprisoned  in  the 

ften  draws  out  still  longer),  or  it  transfonns 

^scribed  when  we  were  speaking  of  diverticles, 

ilating  knot  of  the  appendix/    Tlie  compam- 

[the  different  kinds  of  strangulation  is  shown 

Igures.' 

I  been  everywhere  accepted,  upon  tlie  strength  of  insufficient 

alation  by  the  vermiform  appendix  occurs  nmeh  more  fre- 

L  in  men,  because  the  relatively  frequent  pelvic  peritonitm  of 

gives  occasion  far  the  forraaHon  of  adhesioiw.     Admitting 

completely  overbalanced  by  the  greater  frequency  of  inflam- 

at  adhesions  of  the  appendix  in  males.    Talking  the  figurca  of 

let  together,  I  find  in  one  buudred  and  six  caaes  of  inflamnm- 

app^ndix  and   typhlitis,  eighty- nine  males  and  seventeen 

ling  to  thia,  of  thirty -four  cases  of  stnmgnlation  by  tlie  appen- 

I  males,  thirteen  females.    What  was  true  of  the  age  with  refer- 

Dt8  ii  also  true  here,  with  the  addition  that  cases  occur  still  more 

The  youngest  peraon  mentioned  in  my  statistics  was  fifteen 

age  age  was  forty  years.    The  strangulated  portion  of  the  intes- 

I  ilenm,  with  one  single  exception,  when  it  was  the  CBecum.     The 

I  are  the  same  as  in  strangulation  by  the  diverticle. 


Strangulation  by  Internal  Hernia. 

rom  a  purely  practical  standpoint,  we  designate 

lias  all  those  '4n  which  no  tumor  visible  exter- 

many  cases  of  hernia  obtnratoria,  perineal  is,  is- 

srstitial,  inguinal,  or  crural  hernia  would  have  to 


W.  Grub^,  Med.  Ztg.  RaBslands.  18G0.  Noa  I4r-ld.  ALMojiro^ 
Jinb.  T  n.  Pfiiffer^  De  Laparotomy  a,  etc.^  L  a.  lUifst,  Bayer. 
1845.  Fagge,  I  c.  Bmnet,  London  Path,  Soc.  IV.  UG.  Bitm- 
anat   1837.    Lnlkmand^   Cltnique  de  Dupuylren.  T.  Ill,  635. 

\  mM,  XIX  1,  Bdr.  ;  and  many  othera. 

i  under  the  adherent  appendijs  ..,.♦,,.,.,,,,,  ,^  ,  S 
by  the  appendix  dra^^n  ont  in  a  apiml .  ^  ««,..> .     4 
by  the  formation  of  a  knot 4 


\  caaes. 
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be  included.    Anatomically  speaking,  we  draw  the  line  correctly 
when  we  include  among  the  internal  hernias  those  which  lie 
entirely  within  the  abdominal  or  thoracic  cavities  (hernia  bursae 
omentalis,  diaphragmatica,  intermesenterica,  interepiploica),  or 
which,  as  sub-  or  retro-peritoneal,  lie  parallel  to  the  abdominal 
wall  and  project  into  the  abdominal  cavity,  without  ever  making 
their  way  outwards,  even  when  their  size  increases.     In  contra- 
distinction to  these,  external  hernias  are  those  which  the  action 
of  the  diaphragm  forces  outwards,  and  which,  as  they  increase  in 
size,  always  appear  as  tumors  which  can  be  detected  upon  the 
outside. 

We  shall  first  speak  of  those  external  hernias  which  some- 
times exactly  resemble  internal  strangulation — that  is,  which 
present  no  hernial  swelling  and  no  special  symptoms  indicating 
the  anatomical  cause  of  the  incarceration. 

1.  We  have  to  mention  that  each  of  the  usual  external  her- 
nias (inguinal,  femoral,  ventral)  can  be  of  such  small  size  (hernia 
incompleta,  incipiens)  that  they  betray  themselves,  even  to  the 
most  skilful  observer,  by  no  signs.  This  is  especially  true  of 
femoral  hernia  in  fat  people  ;  but  it  has  also  repeatedly  oc- 
curred in  hernias  of  the  linea  alba,  of  Gimbernat's  ligament,  and 
more  rarely  in  inguinal  hernia. 

2.  Those   interstitial   (intraparietal,    intermuscular)  hernias, 
standing,  as  it  were,  between  the  external  and  internal  hernias, 
such  as  arise  at  all  hernial  openings,^  but  most  frequently  in  the 
inguinal  canal,   sometimes  present  the  symptoms  of   internal 
strangulation.    When  they  enter  these  openings  they  follow  at 
first  the  usual  direction  towards  the  exterior,  and  then  turn  and 
pass  interstitially  between  the  muscles  and  fascia  of  the  abdom- 
inal wall.     These  hernias  may  appear  alone  or  in  connection 
with  an  ordinary  inguinal  or  femoral  hernia,  representing  a  col- 
lateral projection,  a  pocket  in  the  hernial  sac.      In  the  latter 
case  they  are  usually  the  result  of  previous  attempts  at  reduc- 
tion or  taxis.    Strangulation  of  an  interstitial  pocket  of  a  hernial 
sac  has  been  repeatedly  seen  associated  with  complete  mobility 
of  the  main  hernia. 

3.  Finally,  the  following  hernias,  which,  with  the  exception 

'  Hernia  juxta-inguinalis,  juxta-oruralis,  juxta-umbilicalis  (Craveilhier). 
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of  H.  foraminis  ovalis,  are  very  rare,  sometimes  resemble  "in- 
ternal hernia."  We  mention  them  briefly,  referring  to  surgical 
text-books  for  tlie  details  : 

a.  Hernia  foraminis  (rnilis  $.  obturatoria :  *  Tumor  may  be  absent ;  pressure 
ui>on  the  region  of  the  foramen  ovale  is  painful ;  Romberg's  **  femoral  pain,"  con- 
Msting  of  formication  and  painful  tension  along  the  adductors  of  the  thigh ;  four 
times  as  common  in  women  as  in  men ;  has  never  been  known  to  occur  before  the 
age  of  thirty,  and  in  most  cases  happened  after  the  age  of  forty. 

h.  Hernia  isehiatiea  passes  through  the  sciatic  notch  on  the  upper  border  of  the 
31.  pyriformis;  usually  forms  no  tumor  until  the  hernia,  increasing  under  the 
gluticus,  makes  its  api>earance.  By  pressure  upon  the  overlying  sciatic  nerve  it 
causes  sciatic  neuralgia. 

e.  H  perintraliSy  H.  Jahii  majoris  postiea  #.  pud^ndu 

d.  H  reetalis  and  H,  vaginalis:  Complications  of  prolapse  of  the  rectum  or 
vagina. 

e,  H.  lumhalis  is  found  in  Jean  Louis  Petit's  triangle,  the  base  of  which  is 
formed  by  the  crest  of  the  ileum,  its  inner  border  by  the  sacro-lumbalis  muscle,  and 
the  outer  border  by  the  M.  obliquus  abdominis  externus.  The  triangle  is  covered 
by  the  deep  layer  of  the  fascia  lumbo-dorsalis,  through  which  the  hernia  makes  its 
way.' 

Let  US  now  take  up  in  order  the  different  "  internal  hernias.''^ 


Hernia  Retro-peritonealis  Anterior  {Klebs\ 

designated  by  the  French,   Hernia    intrailiaca,   antcvesicalis,   "  Ilcmie  intrapel- 
vienne." 

The  hernias  included  under  the  common  name  of  hernia 
retro-peritonealis  anterior  are  in  fact  subperitoneal  lierninl  sacs 
which  have  their  orifice  in  or  close  by  the  internal  inguinal  ring, 
from  which  they  spread  in  different  directions,  upwards  along 
the  ileo-psoas  or  iliacus  muscle  (H.  intrailiaca'),   or  inwards, 

'  Thns,  John  Hilton  (Med.  Chir.  Transact.  Bd.  31.  1848.  p.  323)  performed  lapar- 
otomy.  thinking  he  had  to  deal  with  an  internal  strangulation,  and  he  found  a  hernia 
obturatoria,  which  he  reduced  from  within  the  abdomen.  Exactly  the  same  thing 
happened  to  Walter  Coulson  (London  Lancet.  Vol  II.  p.  303.  18G3). 

*  Larrey,  Bull,  de  Tacad.  de  mi^.  1809. 

»  Qiusnoy,  Arch,  grn  de  mt'd.  Ser.  VI.  T.  21.  Wagner,  Oesterr.  med.  Jahrh.  IV. 
1833.  DittricK  Prag.  Viertelj.  1845.  Lucke,  Lond.  Med.  Gaz.  1850.  p.  458.  Hanau, 
Diss.  Inaug.  Oiessen.  1870 ;  and  others. 
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towards  the  bladder  (H.  antevesicalis^),  or  downwards,  behind 
the  horizontal  ramus  of  the  pubis  into  the  true  pelvis  (H.  retro- 
pubica,  "H.  intrapelvienne  " '). 

Sometimes  one  of  these  internal  hernias  is  accompanied  by  no  additioiial  mp* 
tare ;  sometimes  an  inguinal  hernia  exists  simultaneously,  and  the  sabperitoiMil 
internal  one  represents  only  a  pocket  of  the  other.  In  both  cases  the  beniia  retro- 
peritonealis  anterior  has  been  supposed  to  be  secondary,  because,  when  it  existed 
with  inguinal  hernia,  it  was  thought  to  be  a  subperitoneal  pocket  of  the  heniai 
sac,  caused  by  repeated  attempts  at  reduction ;  and,  when  there  was  no  ingniBil 
hernia  present,  as  the  result  of  the  reduction  in  mass  (reduction  en  bloc)  of  a  pre- 
viously-existing one.'  Others,^  basing  their  opinions  upon  good  grounds  (for 
example,  upon  the  occurrence  of  a  H.  retro-peri tonealis  anterior  in  individuals  wbo 
have  never  had  an  external  hernia),  have  maintained  that  an  anterior  retro-peri- 
toneal hernia  may  arise  primarily— that  is,  without  any  preceding  inguinal  rapture. 
Still,  it  occurs  most  frequently  as  the  result  of  reduction  en  bloc,  for  the  hernial 
sac  of  a  strangulated  inguinal  hernia  can,  by  violent*  taxis,  be  loosened  still 
|>oints  of  its  periphery,  especially  at  the  opening,  and  forced,  with  its  conteDtB* 
into  the  retro- peritoneal  layer  between  the  peritoneum  and  the  fascia  transverMlii. 
If,  as  many  surgeons  do,  we  class  anterior  retro-peritoneal  hernias  among  Ae 
•*  interstilial  hernias,"  it  is,  at  least,  proper  to  distinguish  them  by  the  name  ^in- 
ternal interstitial "  from  those  external  ones  in  which  the  hernial  sac  lies  between 
the  different  muscles  or  between  them  and  the  fascia  transversalis. 

Among  the  anterior  retro -peritoneal  hernias  we  include  like- 
wise the  two  following  internal  hernias,  which  occupy  the  iliac 
fossa,  and  which  may  also  be  called  intrailiacse. 

»  Lfneveu,  Ball  de  la  soc.  anat  1837.  p.  289.  ITemu,  Recaeil  period,  de  la  soc.  de 
m€d.  de  Paris,  T.  XI.  291.  Arnaud,  On  hernia,  pars  II.  Sect  II.  p.  887.  Obs.  9;  tad 
others. 

*  Cooper  Vorster,  Guy's  Hosp.  Rep.  X.  p.  143.  San»on^  Diet,  de  m6d.  et  de  dur. 
Tom.  IX.  Art  Hemic.  Streubd,  Schmidt's  Jahrb.  Bd.  110.  8.  362.  rtirii,  Surdenx 
vari^tes  nonvelles  de  hemie.  Mem.  de  la  soc.  de.  chir.  T.  IL  p.  417. 

'  GossfliiK  Le<;oiis  sur  les  hem.  abdom.,  recueillies  par  L^on  Labbe.  Paris,  1W5,  P- 
23     StreubeL  Ueber  die  Scheinreduct  Leipzig.  1864.    Amand,  On  hernia.  L  a 

<  M.  Pam,  1  c.  Faucon,  Arch.  g^n.  de  raed.  1873.  VL  21.  Compare  DiOeL  Wiea. 
med.  Wochenschr.  XYIII.  7.  1862.  The  largest  H.  retroper.  ant  known  to  me  is  the 
one  described  by  Lehmann,  Schmidt's  Jahrb.  Bd.  118.  S.  119.  It  is  at  least  doabtfsl 
whether  Eberth's  case  (Hufeland's  Joum.  1S40.  IV.)  belongs  in  this  category. 

*  Dupuytren  i  Le^on-s  de  clin.  chir.  T.  V.  p.  549.  Ed.  2.  1839)  accepts  this  exdasiTelT. 
Others  believe  that,  if  the  predisposition  exists,  even  moderate  attempts  at  taxis  sre 
saflBcient  to  cause  reduction  in  m.^ss,  Serti/r,  Mem.  cour.  de  Tooclnsion  intestinak. 
Liege.  ISTO.     S^renbrl^  Verhd!g    d.  med  Geselbch.  a.  Leipzig.  1864.  Bd.  L     limhtfi, 
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Hernia  Interna  Vaginalis  Testiculi} 
Hitherto  this  has  been  seen  only  in  cryptorchids. 

As  is  weU  known,  the  processus  vaginalis  peritonfei  arises  as  an  independent 
extension  of  the  peritoneum  into  the  scrotum,  at  a  time  when  the  testicles  are  still 
within  the  abdominal  cavity.  The  descent  of  the  latter  is  brought  about  by  the 
gubemaculum  Hunteri,  and  the  direction  of  the  traction  is  determined  by  the 
plica  gubernatrix  which  projects  into  the  vaginal  extension.  Under  certain 
circumstances  it  happens  that  the  processus  vaginalis  does  not  extend  into  the 
scrotum,  sometimes  not  even  into  the  inguinal  canal,  but  remains  in  the  iliac  fossa 
as  a  peritoneal  pouch.  The  descent  of  the  testicle  is  arrested  either  in  the  iliac 
fossa  or  at  the  abdominal  ring  of  the  inguinal  canaL  In  other  cases  the  processus 
vaginalis  appears  not  to  have  been  formed.'  The  testicle,  drawn  by  its  guiding 
band,  makes  a  fold  of  the  peritoneum  behind  it ;  but,  on  account  of  the  abnormal 
resistance,  it  does  not  pass  beyond  the  internal  abdominal  ring,  and  thus  forms  a 
peritoneal  pouch  lying  upon  the  iliacus  or  psoas  muscle — our  H.  interna  vaginalis 
testiculi.  Finally,  a  normal  vaginal  extension  may  extend  into  the  scrotum,  and 
yet  the  testicle,  when  drawn  downwards,  may,  by  being  abnormally  attached  to  the 
l)eritoneum,  draw  it  after  itself,  and  thus  form  a  second  pouch.  Under  these 
circumstances  the  testicle  usually  descends  only  into  the  inguinal  canal,  but 
occasionally  even  into  the  scrotum.  In  this  way,  I  think,  can  be  explained  many 
of  the  double  hernial  sacs  found  in  congenital  hernia.' 

The  second  kind  of  internal  hernia  which  we  include  among 
anterior  retroperitoneal  hernias  is  the  one  to  which  attention  was 
called  by  Biesiadecki.* 

Hernia  lliacO'Suhfascialis. 

Tlie  peritoneum  of  the  iliac  fossa  is  continued  through  an  opening  in  the  iliac 
fascia  between  the  latter  and  the  iliacus  muscle,  and  thus  forms  a  iicrnial  sac,  the 

'  The  terra  H.  externa  vaginalis  testiculi  is  applied  to  the  congenital  inguinal  hernia 
which  results  from  the  processus  vaginalis  remaining  open. 

*  Perhaps  because  the  abdominal  and  pelvic  walls  have  grown  too  rapidly  as  com- 
pared with  the  retarded  development  of  the  peritoneum. 

3  I  refer,  for  the  details  of  this  subject,  which  in  part  is  Rtill  under  discussion,  to 
the  special  surgical  treatises ;  also  to  Faticon,  Arch.  g^n.  de  mcd.  1873.  VI.  21.  BouV' 
gnet,  Gai.  hebd.  1864.  No.  44.  Fag^s,  Rec.  de  la  soc.  de  med.  de  Paris.  T.  VII.  p. 
3S-40.  Faucon  and  Broca  believe  that  many  cases  of  H.  interna  vaginalis  testiculi,  with 
cryptorchidism,  were  originally  external  inguinal  hernias,  which  were  reduced  en  bloc 
with  the  testicle,  during  childhood  (?).    M.  Paris^  Arch  gen.  de  mod.  VI.  6.  96. 

*  Unters.  aus.  d.  path  anat.  Inst  in  Krakau.  Wien,  1872  (Braumiiller),  p.  19,  et  seq. 
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mouth  of  which  looks  upwards.    The  origin  of  this  fossa  iliaco-subfascialis  k  a- 
plained  by  tlic  supposition  that  the  tendon  of  the  psoas  minor,  which  has  a  fu- 
shaped  attachment  to  the  iliac  fascia,  happens  to  be  unusually  strong,  and  forms  a 
fold  projecting  over  the  latter,  the  edge  of  which  is  afterwards  the  orifice  of  ths 
hernia.     Tlie  descending  colon  has  formed  part  of  the  contents  of  the  sac  in  aii 
the  cases  thus  far  observed. 


Hernia  Duodenqjejnnalis. 

Synonyms:  "H.  retroperitonealis "  (Treitz) ;  H.  mesocolica  (A.  Cooper);  E 
mesogastrica  interna  (W.  Gruber);  also  known  as  "H.  retroperitonealis  posterior;" 
and  H.  intermescnterica,  intermesocolica. 

A.  Cooper,  The  anat.  and  surg.  treatment  of  abdom.  hernia,  by  Aston  Key,  London, 
1827,  with  plates.— Pdoc^c^,  Transact,  of  the  Path.  Soc.  of  London.  Vol.  E  W, 
61,  with  plates.  — r/'<?/te.  Hern,  retroperiton.  Prag.  1857.  (Credner).— TT.  Oruher, 
Virch.  Arch.  Bd.  XLIV.  LamJbl,  Beob.  u.  Stud.  a.  d.  Geb.  d.  path.  Anat  Prag. 
I860,—  WaUleyer,  Virch.  Arch.  LX.—Pt/e' Smith,  Guy's  IIosp.  Rep.  XVI.  1871. 
Eppbiger,  Prag.  Viertelj.  1870.  Bd.  lO^.-^Lajuhert,  St.  Petersb.  med.  Zeitechr. 
1871.  pp.  350-383. 

This  hernia  was  first  described  in  the  year  1776,  by  Nen- 
baiier,  in  a  Jena  dissertation  ;  it  was  stndied  more  closely  and 
beautifully  pictured  hy  A.  Cooper  ;  but  its  real  significance  was 
first  made  known,   and  it  was    thoroughly  investigated— his- 
torically as  well  as  anatomically — by  Treitz.     As  a  result  of  the 
researches  of  the  last-named  author,  and  of  the  lively  interest 
taken  in  it  by  the  anatomists  (W.  Gruber,  Waldeyer),  we  possess 
a  very  full  and  valuable  literature  upon  the  subject.     We  now 
know  of  forty-two  certain  and  four  probable*  cases  of    hernia 
duodenojejunalis,  which  completely  confirm  and  add  scarcely 
anything  new  to  the  account  given  by  Treitz  in  his  classical 
work. 

Anatomy. — If,  upon  the  cadaver,  the  great  omentum  and  transverse  colon  (Pig. 
10,  (7)  are  thrown  u|) wards,  and  the  mass  of  the  small  intestine  pressed  to  the 
right,  the  left  side  of  tlie  flexura  duodenojejunalis  {F)  is  exposed  encircled  by  a 
crescent-sliaped  fold  of  peritoneum  (c),  the  plica  duodenojejunalis,  whose  ooncaTe 
edge  is  directed  to  tlie  right  and  somewhat  upwards,  its  upper  end  being  coii- 

'  As  such  are  to  be  reckoned  the  cases  of  Hauff,  Bordenaye,  Hesselbach,  and  Ridge- 
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tinnoiis  with  the  lower  layer  of  the 
trftnsyerse  mesocolon  (m),  and  its 
lower  end  with  the  serous  covering 
of  the  duodenum.  The  vena  mcsen- 
terica  inferior,  on  its  way  to  join  the 
splenic  vein,  passes  along  the  border 
of  the  lowest  part  of  the  plica;  at 
a  variable  distance  from  the  edge 
of  the  lower  horn  \b  the  arteria  colica 
sinistra  (a  branch  of  the  mesenterica 
inferior)  supplying  the  left  part  of 
the  colon.  Behind  the  plica  is  a 
usually  shallow  pouch,  the  fossa  duo- 
denojejunalis '  (Buschke),  which,  ac- 
cording to  its  size,  contains  more  or 
less  of  the  convexity  of  the  flexura 
duodenojejunalis,  and,  under  certain 
circumstances,  the  whole  of  it,  in 
which  case  it  already  represents  a  her- 
nia. If  now  more  and  more  of  the 
jejunum  and  ileum  passes  into  the 
fossa,  its  cavity,  which  normally  is  fun- 
nel-shaped, broadens  into  the  form  of  a 
Ijag  and  spreads  out  in  the  retro- peritoneal 
cellular  tissue,  partly  raising  up  the  perito- 
neum parietale  posticum,  partly  stretching 
it  and  using  it  for  its  hernial  sac.  The 
layers  of  the  transverse  and  descending 
mesocolon,  which  ultiniatt^ly  are  wholly 
used  in  the  formation  of  the  pouch,  share 
the  same  fate  ;  the  transverse  and  descend- 
ing colon  become  intimately  adherent  to 
the  hernial  sac,  which  tliey  almost  sur- 
round. Tlie  hernia  can  increase  in  this 
way  to  such  a  size  that  it  comprises  the 
whole  of  the  small  intestine  and  fills  the 
entire  square  of  the  colon  (Fig.  11).  The 
hernial  orifice,  meanwhile,  gradually  en- 
larges, for  the  lower  hora  of  the  plica 
duodenojejunalis  spreads  along  the  root 
of  the  mesentery,  often  as  far  as  to  the 
right  sacro-iliac  articulation.     The  border 


Fia.  10.    (After  TreiU.) 


Fio.  n.    (After  Treitr.) 


^  For  the  interesting  embryological  details  I  refer  especially  to  Treitz  and  Waldeyer,  1.  c. 
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of  the  hernial  opeuing  includes  the  vein  and  artery  above  mentioned,  f ormiDg  A 
stout  ring  which  renders  any  enlargement  of  the  orifice  in  that  direction  impossible, 
The  form  of  the  plic^  duodenojejunalis,  with  its  concavity  towards  the  right, 
and  its  position  on  the  left  of  the  vertebral  column,  causes  the  hernias,  almost  vrith- 
out  exception,  to  develop  towards  the  left  side  of  the  abdomen.     But  if,  under 
especial  circumstances,  the  crescent  of  the  plica  is  so  arranged  that  its  concaritj 
faces  to  the  left,  or  if  the  fossa  duodenojcjunalis  happens  to  lie  to  the  right  of  die 
vertebral  column,^  tlic  development  of  the  hernial  sac  may  exceptionally  take  place 
towaids  the  right  half  of  the  abdomen  (Klob),  in  which  case  the  parietal  peritoneum, 
between  the  root  of    the  mesentery  and  the  ascending  colon,  is  drawn  upon  for 
the  formation  of  the  hernial  pouch,  and  the  hernial  orifice  is  removed  from  the 
above-mentioned  ring  of  vessels.     If  the  lower  horn  of  the  plica  opposes,  or  if  the 
deep  diameter  of  tlie  fossa  duodenojcjunalis  runs  obliquely  from  within  and  below 
to  the  left  and  upwards,   or  if  the  peritoneum  parietale  posticum   cannot  be 
easily  pushed  back,  on  account  of  its  intimate  adhesions  with  the  posteriorwall 
of  the  abdomen,  the  hernia  spreads  wholly,  or  mainly,  between  the  layers  of  the 
transverse  and  descending  mesocolon  (H.    mesocolica  Cooperi).       On    the  other 
hand,   when  the   upper  horn  opposes,  or  has  grown  together,  or  when  the  deep 
diameter  of  the  pouch  runs  more  vertically    from  alK)ve  downwards,  or  when 
the  layers  of  the  mesocola  offer  an  insurmountable  resistance,  the  hernia  is  dcrd- 
oped  mainly  in  the  retroperitoneal  position  and  the  hernial  sac  is  entirely,  or 
in  great  part,  formed  of  the  peritoneum  parietale  posticum  (H.  retroperitoneilii 

posterior).     Sometimes  two  pouches  exist  with  two  plicic        )  )»  ^^  which  the  outer 


> 


one,  carrying  the  vessels,  circumscribes  concentrically  the  inner  one,  or  the  anterior 
poucli  (Waldeyer).  Since  I  have  paid  more  attention  to  the  fossa  duodenojejonalU, 
I  have  repeatedly  met  with  varieties,  especially  multiple  divisions,  by  means  of 
secondary  folds.' 

The  etiology  of  H.  duodenojcjunalis  is  unknown.  It  probably  is  sometimes  con- 
genital, occurring  in  thelatter  part  of  foetal  life,  or  at  least  it  occurs  soon  after  birth. 
The  youngest  case  was  a  child  two  months  old,  the  oldest  sixty-five  years.  Thii 
hernia  is  found  more  frequently  in  males  than  in  females,  in  adults  than  in  children 

'  This,  as  W.  Gruber  showed,  is  the  case  when  the  position  of  the  duodenum  is  ab- 
normal, if  its  lower  horizontal  portion,  before  it  passes  under  the  transverse  meso- 
colon, turns  once  more  to  the  right  and  appears  upon  the  right  side  of  the  vertebrsl 
column.  The  course  of  the  whole  duodenum  then  has  the  form  of  the  letter  & 
Treitz  also  noticed  these  anomalies  of  position  (L  c.,  pp.  127,  128).  Thoy  depend,  as  in 
6ruber*s  case  also,  sometimes  upon  the  fact  that  the  lower  branch  of  the  middle  em- 
br^'onsd  intestine  has  not  appeared  over  the  upper  one,  and  then  they  usually  coincide 
with  a  common  mesentery  for  the  jejuno-ileum  and  colon.  For  the  details  I  refer 
especially  to  W.  Gruber,  1.  c.  and  also  in  other  places. 

*  We  certainly  cannot  approve  of  the  attempt  which  has  recently  been  made  (Ltnd- 
zert)  to  base  a  new  division  of  hernia  duodenojejimalis  upon  such  varietiea. 
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The  tension  of  the  peritoneum,  the  stretching  which  it  undergoes  during  the 
formation  of  the  hernial  pouch  or  when  its  contents  are  forcibly  disturbed,  the 
many  wrenchings  which  the  stomach  especially  suffers  (its  tightly  stretched  liga- 
mentum  gastrocolicum  often  lies  spread  out  over  the  greater  part  of  the  hernial 
pouch  as  a  third  layer  of  peritoneum  when  the  transverse  colon  is  drawn  down- 
wards), the  manifold  displacements  and  wrenchings  which  the  colon  and  mesocolon 
experience,  explain  the  frequent  colics,  dyspepsia,  coprostasis,  and  their  subjective 
annoyances,  and  lead  not  unfrequently  to  depression  of  spirits  and  sometimes  to 
marked  hypochondria.  It  is  very  common  for  peritonitic  processes  to  occur  in  the 
neighborhood  of  the  hernial  orifice  and  pouch,  and  these  may  give  rise  to  adhesions 
and  lead  to  stenosis  of  the  ingoing  or  outcoming  intestinal  loop,  to  chronic  incar- 
ceration and  its  consequences. 

Only  in  very  rare  cases  does  acute  strangulation  of  this  hernia  take  place.* 
Most  of  the  examples  were  accidentally  found  during  examination  of  the  bodies 
of  the  individuals  who  had  died  of  different  diseases. 

Under  favorable  circumstances,  if  the  hernia  is  of  notable  size,  I  consider  it 
possible  to  make  a  probable  diagnosis,  not  a  positive  one,  but  still  one  that  is  based 
upon  reasons.  The  circumscribed  globular  distention  of  the  mesogastrium,  with 
retraction  of  the  region  corresponding  to  the  colon,  the  firm,  elastic,  spherical 
lump  which  can  be  distinctly  felt  when  the  abdominal  wall  is  thin,  giving  the 
impression  of  a  large,  somewhat  movable  cyst,  and  extending  from  the  mesogas- 
trium principally  to  the  left,  the  peculiarity  that  this  well-defined  tumor  always 
yields  a  sonorous  note  on  percussion  and  clear  intestinal  sounds  on  auscultation,  also 
the  presence  of  hemorrhoids  and  the  loss  of  blood  from  the  rectum  in  consequence 
of  compression  of  the  inferior  mesenteric  vein,  permit,  when  taken  in  connection 
with  the  subjective  troubles  indicating  chronic  disease  of  the  abdominal  organs,  a 
probable  diagnosis  to  be  made.  In  case  laparotomy  is  performed  to  ix'lieve  acute 
strangulation,  profuse  bleeding  would  be  caused,  when  the  hernial  orifice  was 
enlarged,  by  the  division  of  the  arteria  colica  sinistra  and  the  vena  mesenterica 
inferior,  which  latter  is  usually  much  dilated. 


Internal  Hernias  in  the  Neighborhood  of  the  Ccecum. 

Various  more  or  less  constant  peritoneal  pouches  are  found 
in  the  neighborhood  of  the  cfficum.  Whoever  will  take  the 
trouble  to  examine  with  reference  to  this  point  tlie  cadavers 
that  come  in  his  way,  will  soon  be  convinced  of  the  extraor- 
dinary variability,  preventing  any  uniform  nomenclature,  of 
these  relations,  and  it  would  be  as  easy  as  it  would  be  unne- 

*  In  the  forty-two  certain  cases  strangulation  occurred  only  three  times  (Peacock, 
Bzyk,  Biaginl). 
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cessaiy  to  make  new  descriptions  and  classifications.     Heinia 
rarely  takes  place  in  the  region  of   the  csecnm :  first,  hecsLwe 
the  pockets  formed  there  are  unusually  small  and  shallow,  and 
have  the  common  peculiarity  of  a  comparatively  wide  orifice 
and  a  funnel-shaped  continuation  ;  secondly,  because  the  orifices 
usually  are  not  formed  of  stout  rings,  but  of  soft  folds  diminish- 
ing towards  the  free  border ;  and,  finally,  because  the  pouchea 
are  turned  away  from  the  small  intestine  and  look  downwards. 

The  accompanying  purely  diagrammatic  figure  I  owe  to  the 
kindness  of  Professor  von  Luschka. 


The  recessus  ileoccBcalis,  Luschka  ^  (fossa  ileocaecaUs  media,  Hartmaim ;  ■  foaa 
ileocaec.  inferior,  Waldeyer),  Fig.  12,  probe  5,  is  the  most  constant  of  all  the 
pockets  which  occur  here  and  lies  between  the  mesentery  of  the  appendix  venni- 
form  is  and  the  plica  ileocojcalis. 

The  recessus  ileoccBcalis  superior  (Hartmann),  Fig.  12,  probe  a,  is  due  to  the 
fact  that  a  light  fold  of  the  right  layer  of  the  mesentery  of  the  smaU  intestine, 
carrying  a  branch  of  the  arteria  ileocolica,  overlies  the  junction  of  the  ileum  and 
the  caecum.  The  pouch  thus  formed  between  the  fold  mentioned  and  the  plica 
ileocsecalis  is  usually  very  shallow  and  is  often  lacking. 

Fossa  ileoccecalis  infima,  Hartmann  (fossa  subcaecalis,    Treitz,  named  wxs/m 

retro-appendicularis    by  me),  Fig.  18, 
probe  c.     When  the  appendix  vennifor- 
mis  is  raised  directly  upwards,  its  mesen* 
tery  is  stretched,  and  sometimes  a  funnel- 
shaped  depression  can  be  seen  between 
the  lower  layer  of  the  latter  and  the 
caecum.      If  the  finger  is  laid  in  it,  it 
seems,   when  seen  from  above,  to  be 
covered   by  the  mesenteriole  and  the 
plica  ileocsecalis.      The  point  of  this 
funnel-shaped  depression  sometimes  ex- 
tends to  the  pointed  or  lower  angle  of 
the  junction  between  the  csecum  and 
ileum,  sometimes  the  depression  is  flat 
and  shaUow,   and  often  it  ia  absent 
Once  I  saw  it  divided  by  a  second  fold 
going  directly  from  the  appendix  to  the  parietal  peritoneum — a  sort  of  second 


Pro.  12. 


»  Anat  d.  Bauches.  S.  171 ;  Arch.  f.  pathol.  Anat.  1881.  8.  285. 

'  Die  Bauehfelltaschen  in  der  Umgebong  des  Blinddarma.  Dissent,  pma.    Lnschkm. 
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nesenteriole — into  two  shallow  chambers,  one  of  which  lay  between  the  caecum  and 
[appendix,  the  other  on  the  inner  side  between  the  latter  and  the  real  mesentery 
which  carried  the  arteria  and  vena  vermicularis.  It  is  anquestionably  most  likely 
that  the  internal  hernia  with  strangulation  observed  by  Snow/  was  in  this  peritoneal 
(>ouch. 

Foisa  retrocacalis  (F.  subcsecalis,  Treitz).  This  lies  behind,  and  is  covered 
()y  the  caecum,  and  is  first  brought  into  view  by  raising  up  the  caecum ;  in  thirty  per 
3ent  of  the  cadavers,  according  to  Waldeyer,  we  then  see  a  pocket  or  groove,  some- 
times shallow,  sometimes  deep,  lying  between  the  layers  of  the  mesocolon  ascendens 
md  extending  into  it,  and  bounded  at  its  orifice  by  two  parallel  borders.  The  orifice 
>f  course  is  directed  downwards.  It  is  the  analogue  of  the  fossa  intersigmoidea, 
nrhich  is  soon  to  be  described. 

I  know  of  only  three  recorded  cases  of  hernia  retrocaecalis,'  two  of  them  with 
strangulation. 

The  fossa  infrac<Bcalis  (Fig.  12,  probe  d)  lies  upon  the  iliacus  muscle  (properly 
»  an  "intrailiaca"),  and  forms  immediately  below  the  caecum  a  pouch,  sometimes 
large,  open  on  the  upper  side,  reaching  from  the  border  of  the  caecum  to  the  mesen- 
*riole,  and  looking  almost  as  if  intended  to  receive  the  former.  Sometimes  the 
ippendix  vermiformis  takes  its  place.  Engel '  saw  this  pocket  also  dilated  to  form 
the  pouch  of  a  hernia,  comprising  nearly  all  the  small  intestine,  with  simultaneous 
lislocation  of  the  caecum  to  the  left  and  upwards. 


Hernia  Intersigmoidea.* 

The  fossa  sigmoidea  (Treitz),  first  mentioned  by  ITensing,  in  1742,  in  a  Giessener 
lissertation,  lies  in  the  mesentery  of  the  sigmoid  flexure.  If  the  latter  is  raised  up, 
M)  that  Its  mesenteiy  is  made  ten.se,  a  groove  can  be  seen  starting  from  the  left,  and 
,'xtending  between  the  two  layers  of  the  mesentery  of  the  sigmoid  flexure,  with  its 
>pening  directed  downwards.  According  to  Waldeyer  and  Treitz,  it  is  found  in 
from  eighty  to  eighty-eight  per  cent,  of  the  bodies  examined;  according  to  Gruber, 
n  only  sixty  per  cent.     The  opening  into  the  fossa  is  sometimes  in  the  form  of  a 

'  Lond.  Med.  Gaz.  1840.  Treitz,  L  c,  p.  109,  considers  this  as  a  case  of  hernia  sub- 
saecalis,  to  which,  in  fact,  he  gives  such  an  extension  (p.  107)  that  my  fossa  retro-appen- 
licnlaris  as  well  as  the  following  retrocaecalis  would  both  be  included  in  it.  However, 
Snow's  case  is  not  a  H.  fossae  ileocaecalis,  as  Hartmann  supposes. 

« Rieux,  Thdse  de  Paris,  1853,  p.  14.  Escalier  (Th.  de  Rieux),  Tlierenot,  quoted  by 
Uv^haussoy^  1.  c,  p.  350.  Compare  as  probably  belonging  here  also  the  case  g^ven  in 
.he  Bericht.  d.  k.  k.  allg.  Krankenh.  in  Wien,  1864,  p  234. 

»Wien.  med.  Wochensch.  1861.  No.  40. 

*  I  cannot  now  discuss  the  details  of  the  embryological  genesis  of  this  or  of  the  pre- 
rioosly  mentioned  peritoneal  pouches.  Compare  TreiUy  L  o, ;  and  Waideyer^  Hem. 
•etroperit  Breslau,  1868 ;  and  Virch.  Arch.  Bd.  LX. 
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fissure,  sometimes  closed  with  a  sort  of  valve,  and  the  fossa  itself  is  sometimei 
divided  up  iuto  several  parts  by  secondary  folds  (Hensing,  Waldeyer).  Hemiuia 
this  groove  are  exceedingly  rare.  Lawrence  *  mentions  having  found  one  sudi  by 
accident.  The  case  described  and  figured  by  De  Ha5n,'  and  erroneously  sappoied 
by  many  to  be  an  example  of  this,  is  nothing  but  the  stradfiilation  of  a  portion  of 
the  intestine  in  a  fissure  of  the  mesocolon  of  the  sigmoid  flexure. 


Hernia  Intraepiploica. 

The  omentum  is  adherent  and  rolled  up  like  a  horn.  A  loop  of  the  small  into- 
tine  sinks  down  iuto  this  funnel  and  becomes  strangulated  (Delay  ^).  In  other  cases 
there  has  probably  been  an  opening  in  the  omentum.  When  the  intestinal  loops 
made  tlieir  wiiy  through  it,  they  forced  the  omental  layers  apart  and  passed  betireen 
them  (?  Baugrand  •*).  The  latter  process  can  bo  imagined  only  in  an  omentum  fixed  by 
adhesions.  I  suppose,  however,  that  in  these  cases  of  internal  omental  hernia  there 
has  been  something  else  involved,  which  has  been  overlooked.  It  has  been  folly 
established  by  the  numerous  observations  of  Arnaud,*  Prescott  Hewett,*  Streubd,^ 
and  others,  that  the  omentum  contained  in  an  inguinal  hernia  is  sometimes  wrapped 
completely  about  the  contents  of  the  hernial  sac,  and  in  this  way  becomes  sa 
omental  sac,  which,  as  a  second  internal  one,  lies  within  the  external  inguinal  berniil 
sac.  Most  cases  of  H.  intraepiploica  are  previously  reduced  inguinal  ruptures  con- 
tained in  just  such  an  omental  sac. 


Hernia  Ligamenti  Uteri  Lati. 

The  surface  of  the  broad  ligament  of  the  uterus  is  depressed  at  some  point  of  its 
free  border  ]>etwecn  its  two  layers,  and  thus  a  pouch  is  formed  into  which  intestinal 
loops  are  received.  Frefpient  childbearing,  by  relaxing  the  broad  ligaments,  favors 
the  occurrence  of  hernias  of  this  kind  (Oarteron  and  Saussier^). 


Hernia  Foraminis  Winslowii. 

Or  Hernia  Bui*sie  Omentalis. 
The  orifice  of  this  hernia  is  formed  by  the  foramen  of  Winslow,  between  the 

'  Abbdlg.  von  den  Briicben.     Translated  by  Buscb,  Bremen,  1818,  p.  678. 

•Ratio  medendl.  Para  XI.  p.  141.  Tab.  IL 

^  and  *  quoted  by  Ducha^iBwy^  p.  357. 

*  M6m.  de  chir.  T.  IT.  p.  588. 

«Med.  Chir.  Transact  Vol.  IX. 

'  Schmidt's  Jahrb.  Bd.  110.  S.  364. 

**  Annal.  de  la  chir.  frano.  et  Strang.  T.  VIL  p.  257. 
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ligamentum  hcpatoduodenale  and  the  lig.  hepatorenalc,  and  may  be  either  round, 
three-sided,  or  crescentic.  The  small  intestine  has  been  repeatedly  found,  and  a  piece 
of  the  colon  lias  been  once  found,  to  have  passed  through  this  opening  into  the 
aaccus  epiploicus.    Strangulation  occurred  in  three  recorded  cases.* 


Hernia  Diaphragmatioa. 

Morgagniy  De  caus.  et  sed.  morb.  Ep.  LIV.  Art.  W-X^.-^Sommering^  Ueb.  d.  Urs. 
etc.  d.  Brllche.  Frankf.  1811. — Bircy,  Diet.  d.  sc.  mCd.  Tom.  9.  Art.  Diaphrag- 
ma.  Paris.  l^i^.—  Cniveilhier,  TraltC  d'anat.  path.  T.  I.  p.  609.  — /t.  Cooj}er, 
The  anat.  and  surg.  treatment  of  abd.  hernia.  London.  I'U'll.—Duchaussoy,  1.  c. 
— Reid^  Edinb.  Med.  and  Surg.  Journ.  Jan.  1840.  — PtY/c(?ci,  Transact,  of  the 
Path.  Soc.  of  London.  Vol.  XIV.  U(S.—BocMalek,  Prag.  Viertelj.  1848.  3.  S. 
89. — Bohn,  Konigb.  med.  Jahrb.  U.  l^b^d.—Duguet,  De  la  hern,  diaphr.  con- 
g€nit.  Paris.  imQ.—SchranU  Excerpt,  in  Schmidt's  Jahrb.  Bd.  89.  S.  169.— 0. 
Leichtenstern,  Die  Diagnose  der  H.  diaph.  Berlin,  klin.  Wochensch.  1874.  No. 
40,  et  seq.  Also  a  large  number  of  articles  in  the  journals  and  of  dissertations. 
Of  the  latter  we  may  mention:  P,  Kirschhaum^  in  A.  Ilaller.  Disp.  chir.  select. 
T.  in.  hXlX.  —  ThHrneiseii,  Basel.  \111.— Peters,  Gottingen.  1834.— ZW^r,  Jena. 
llSi.—Zwamiger,  Halle.  1819.— F^A^eV/?,  Tubingen.  1828.— D/ei/*?/^,  Tubingen. 
1829.— /a?*?V7/w5,  Beriin.  lS23,^Butter,  Leii)zig.  1849.—^.  O,  Fischer,  BerVm. 
lS40.—Mu8er,  Berlin.  1836.  — TFurM,  Wurzburg.  1847.— ^YiVr^///^,  Heidcllierg. 
ISU.—  Weyland,  Jena.  ISdl.—Huber,  Basel.  1852;  and  many  others. 

The  details  of  my  statistics,  by  far  the  largest  yet  collected,  of  two  hundred 
and  fifty-two  cases  of  diaphragmatic  hernia,  will  soon  be  published  in  another 
place. 

The  name  liernia  diapliragmatica  s.  plirenica  has  been  used  for 
a  long  time  to  indicate  not  only  those  displacements  of  abdom- 
inal viscera  into  the  thoracic  cavity  in  which  the  organs  passing 
through  a  hole  in  the  diaphragm  possess  a  hernial  sac  composed 
of  the  peritoneum,  or  the  parietal  pleura,  or  of  both  of  them,  but 
also,  in  opposition  to  the  strict  surgical  conception  of  hernia,  all 
those  ectopise  in  which  the  bowels,  in  consequence  of  the  exist- 
ence of  a  communication  between  the  abdominal  and  thoracic 
cavities,  lie  free  within  the  latter.  The  first  have  been  distin- 
guished as  hemise  verse,  the  latter  as  hernias  without  a  sac, 
hemise  spurise  s.  falsae. 

*  Jobert,  Trait6  des  malad.  chir.  du  canal  intest.  T.  I.  p.  522.  Bokitanskt/f  Lehrb.  d, 
path.  Anat.  III.  Bd.  S.  136.  Blandin,  Anat.  topogr.  p.  127.  Treitz  repeatedly  aaw  tho 
jejunum  or  a  loop  of  the  colon  loose  In  the  hiatus  WinslowiL 
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The  false  are  far  more  frequent  than  the  real  hernias.     Against  212  of  the  fonner 
we  have  only  28  of  the  latter.'     With  reference  to  the  location,  notable  differenoei 
exist     Against  180  cases  on  the  left  we  find  only  37  on  the  right  side,  a  proportioD 
which  is  nearly  the  same  in  congenital  and  in  acquired  diaphragmatic  hernias.'    The 
reason  of  this  must,  in  a  measure,  lie  in  the  position  of  the  liver.     Congenital  defect!, 
more  often  than  the  acquired  ones,  interest  large  portions  of   the  diaphragm,  some- 
times an  entire  half,  and  often,  accompanying  actual  eventration,  are  either  foood 
associated  with  other  deformities  and  defects  (especially  anencephalia,  hemicrama), 
or  cause  the  death  of  the  otherwise  well-formed  child  by  asphyxia.     Smaller  con- 
genital defects  with  ectopia  of  a  small  portion  of  the  intestines  can  be  home  for 
many  years  with  only  moderate  discomfort,  as  positive  examples  have  shown. 

There  are  certain  points  on  the  diaphragm  which  are  pene- 
trated more  frequently  than  others.  In  congenital,  and  also 
in  acquired  hernias,  the  abnormal  opening  is  found  more  fre- 
quently in  the  muscular  than  in  the  tendinous  portion  of  the 
diaphragm,*  a  proportion  which  is  especially  marked  in  congenital 
ectopia.  The  intestines  pass  much  more  frequently  through 
the  posterior  than  through  the  anterior  part  of  the  diaphragm. 
Among  the  points  at  which  this  passage  may  occur,  we  have  to 
mention : 

1.  The  foramen  (zsophageum  and  the  muscular  and  tendinous  parts  immediately 
adjoining  it. 

2.  The  spot  close  behind  the  sternum,  pointed  out  by  Morgagni.  Between  the 
sternal  portion  of  the  diaphragm  attached  to  the  processus  xiphoideus  stemi  and 
the  first  costal  prolongations  on  each  side,  attached  to  the  cartilage  of  the  seventh 
rib,  there  remain  gaps  filled  with  loose,  fatty,  connective  tissue,*  and  under  certain 
circumstances,  especially  when  the  sternal  portion  is  lacking,  these  coalesce  and 
form  a  single  gap.     The  hernias,  often  real  ones,  which  occur  at  this  point  pass 

'  As  I  have  recently  seen  the  occurrence  of  real  diaphragmatic  hernia  qaestioned.  1 
will  name  the  authorities  for  some  examples  of  it:  FrCinul,  Bayer,  med.  Correspond- 
enzbl.  1846.  No.  23.  S.  3H0.  Froriep's  neue  Notiz.  II.  Bd.  No.  5.  1837  8p.  27.  Bonn, 
Tab.  anat  chir.  1828.  Taf  20.  VraveiUiier,  Anat  path.  Livr.  17.  PL  6.  OobUt.  Bull 
de  la  see.  anat.  T.  XXI.  p.  243.  WurUi,  1.  c.  Textor,  Bayer.  IntelL-BL  No.  80,  1847; 
and  many  others. 

'  Again.st    G5  congenital  on  the  left  there  are  12  on  the  right. 
''       115  acquired  *'         "  ^*         25      " 

''  Against  74  hernias  in  the  muscular  portion  of  the  diaphragm  we  find  48  in  the 
tendiDous.     The  opening  is  found  very  frequently  in  the  musoolar  near  its  jnnctioa 


5  of  the  cni3  externum  of  the  pars  lumbalis,  or  by 
the  outer  side  by  the  lowest  costal  prolongation, 
b.  This  gap,  covered  by  a  membrane,  and  first 
imished,  in  some  cases,  a  passage  for  real  or  false 

the  hole  through  which  the  sympathetic  nerve* 
ind  crus  medium  served  as  a  hernial  oritice.  Nor 
men  pro  vena  cava  or  in  the  hiatus  aorticus.  Her- 
;  nervi  sympathici,  or  even  nearer  to  the  vertebral 
and  spread  out  within  the  posterior  mediastinum 
terior). 

3US  large  hernial  openings  in  chronic 
Tnia  are  rounded,  smooth,  tliickened, 
ith  a  few  fatty,  membranous  fragments 
m.  Adhesions  of  any  extent  between 
nen  and  pleura  are  exceedingly  rare, 
the  abdominal  organs,  the  stomach  is 
,  then  the  transverse  colon,  omentum, 
3r,  pancreas,  and  kidneys,  in  the  order 
ent.  of  the  cases,  two  or  more  organs 

xgwiz  in  Oohlixs,  Art.  Med.  Berol.  Dec.  II.  Vol.  IV. 
Neugeb.  Wien.  18/52.     Wiirth  gives  handsome  plates, 

Berard,  Bull,  de  la  sec.  anat.  1826,  p.  25. 

.  in  Stuttgart.  1833.     Fischer,  Diss.  Berlin.  1840. 
ol.  30.  No.  351,  p.  580. 
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were  found  at  the  same  time  in  the  pleural  chamber.  If  only  one 
organ  was  found,  it  was  most  often  the  stomach,  next  the  trans- 
verse colon,  more  rarely  the  small  intestine  or  omentum.  As  the 
communication  between  the  two  cavities  is  usually  free  and 
hindered  by  no  adhesions,  the  contents  of  the  thorax  vary  with 
the  degree  of  distention  of  the  intestines.  The  displaced  stomach 
regularly  turns  its  greater  curvature  upwards,  the  smaller  down- 
wards. If,  under  these  circumstances,  the  pylorus  remains  in 
place  while  the  fundus  is  dislodged,  the  stomach  may  become 
twisted  about  its  long  axis,  and  this  gives  rise  to  severe  symptoms 
of  strangulation.^ 

Of  the  liver,  the  left  lobe  is  most  frequently  displaced ;  in  rare 
cases  of  H.  congenita  dextra,  fang-like  prolongations  of  it  form 
the  contents  of  a  real  diaphragmatic  hernia.* 

Diaphragmatic  liernia  is  much  more  common  in  males  than  in 
females.'  Certain  occupations  especially  expose  to  it ;  thus  it 
is  often  met  with  among  sailors,  soldiers,  slaters,  carpenters,  etc. 

Etiology. 

Congenital  diaphragmatic  hernia  is  due  to  arrest  of  the  foetal 
developmemt.  Acquired  hernia  is  more  commonly  the  result 
of  a  traumatism,  the  most  frequent  being  penetrating  wounds 
of  the  left  of  the  abdomen  and  thorax,  especially  stab  and  gun- 
shot wounds  ;  also  falls,  usually  from  a  considerable  height,  and 
with  or  without  fracture  of  the  ribs  (often  with  fracture  of  the 
spine),*  jarring,  and  severe  crushing. 

The  opinion,  so  often  repeated  in  the  literature  of  earlier  times,  that  Tiolent 
vomiting  is  the  cause  of  diaphragmatic  hernia,  had  its  origin  in  the  fact  that  when, 

'  Examples  of  strangulation  of  the  stomach  :  Forlivm,  Gaz.  m^d.  de  Paris.  1848.  2. 
S^r.  T.  XI.  Valetle  (Delore),  Gaz.  des  hop.  1853,  p.  455.  SpUman,  American  Med. 
Chir.  Review.  III.  1859.     Smithy  TheprincipL  of  f orens.  Med.  London.  1821,  etc. 

*  Engel,  Wien.  med.  VVochenschr.  1867. 

'  Of  150  coses  of  acquired  diaphragmatic  hernia,  128  were  in  males,  22  in  females. 
Of  05  congenital  ones,  35  were  males  and  30  females. 

^  Laceration  of  the  diaphragm  by  a  fall  is  decidedly  favored  by  advanced  age,  as  is 
shown  by  fall  statistics.  The  changes  in  elasticity  may  here  be  taken  into  consjdeza- 
tion.  Most  of  the  diaphragmatic  hernias  that  occur  in  early  life  are  due  to  stabs  or 
gunshot  wounds. 
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AS  is  not  unfrequcntly  the  case,  an  individual  died  from  diaphragmatic  hernia 
accompanied  by  constant  vomiting,  the  latter  was  erroneously  supjiosed  to  be  the 
cause  of  the  rupture  and  of  the  hernia.  On  the  other  hand,  it  is  not  to  be  denied 
that  wlien  there  is  a  congenital  predisposition,  violent  vomiting  may  actually  cause 
diaphragmatic  hernia;  nor  can  I  doubt  those  recorded  cases  in  which  extraordinary 
expulsive  efforts  during  delivery  have  produced  rupture  of  the  diaphragm  and  pas- 
sage of  the  abdominal  viscera  into  the  thorax.^  Both  facts  have  been  certainly 
established  by  undoubted  observations.  But  for  the  production  of  a  hernia  in  that 
way,  I  believe  tliat  there  must  always  be  a  congenital  (or  acquired?)  predisposition 
to  it  on  the  part  of  the  diaphragm. 


Course^  Terminations ^  Symptoms^  and  Diagnosis. 

It  should  here  be  mentioned  that  real  as  well  as  false  dia- 
phragmatic hernias  are  sometimes  found  by  chance  in  the  bodies 
of  those,  even  aged  persons,'  who  have  died  in  consequence  of 
some  other  disease.  If,  in  cases  of  acute  ectopia  due  to  a  trau- 
matism, death  is  not  caused  by  simultaneous  injury  done  to  some 
vital  organ  (laceration  of  the  viscera,  wounding  of  the  spinal 
cord,  commotio  cerebri,  hemorrhage,  etc.),  it  may  follow  the  dis- 
turbance of  the  respiration  and  circulation  caused  by  the  com- 
pression of  the  lungs  and  heart  with  symptoms  of  asphyxia,  or 
the  strangulation  of  the  stomach  or  intestine  in  the  lissure  made 
in  the  diaphragm.  In  other  cases  the  patients  recover  from  the 
injury,  the  hernia  becomes  chronic  and  may  be  borne,  often 
during  a  long  life,  either  with  quite  insignificant  or  with  constant 
symptoms,  which  will  be  hereafter  described  under  the  head  of 
Diagnosis.'    If  the  death  is  finally  due  to  the  hernia,  it  may 


*  Eltfii8sei\  1.  0.  Edwards,  Lancet,  1832,  and  in  Behrend's  Rep.  1832.  Leroy,  quoted 
in  the  Diet.  des.  sc.  med.  T.  IX.  p.  217.  Compare  also  Copeman,  Assoc.  Joum.  March, 
1855.  It  has  often  been  maintained,  upon  theoretical  grounds,  that  the  breaking  through 
of  cancers,  hydatid  tumors,  abscesses,  empyemas,  etc. ,  might  cause  H.  diaphragmatica. 
I  know  of  only  one  case  of  this  kind. 

*  For  example,  a  woman  seventy-five  years  old,  mentioned  by  Cn(veil?ii€r,  Anat.  path. 
Livr.  17,  PL  5 ;  a  woman  seventy-seven  years  old,  Lambron,  Gaz.  med.  de  Paris,  1839, 
No.  12 ;  a  man  fifty-five  years  old,  Billroth,  Langenbeck's  Arch.  1869 ;  a  man  sixty- 
nine  years  old,  Dreifus,  1.  c. 

*I  mention  as  examples  the  following  ectopiaa  due  to  traumatisms:  My  patient  (1.  c.) 
died  four  years  after  the  injury  which  caused  the  diaphragmatic  hernia.  In  Bujalitky*s 
case  (Schmidt's  Jahrb.  Bd.  77,  S.  50)  the  hernia  lasted  twelve  years ;  in  DesaulVs  casa 
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happen  in  dififei-ent  ways  :  firstj  by  Btrangulation  *  of  the  inte 
or  stomach  in  the  fissui'e  of  the  diaphragm  (in  fifteen  per  cent  fl 
diaphragmatic  hernias),  especially  when  it  is  small ;  or  by  a 
twisting  of  the  displaced  colon  "  about  its  mesentery.  In  1 
cases  the  incarceration  leads  sometimes  to  gangrene  and ; 
ration  of  tlie  displaced  intestines.  The  symptoms  of  sti 
tion  are  almost  always  called  forth  by  some  incidents 
immediately  preceding^  for  example,  by  an  abundant 
drinking  bout,  tiie  operation  of  an  emetic,  unusual  str 
violent  physical  efforts,  lifting  heavy  weights,  etc.  These  aielj 
things  which  sometimes  cause  sudden  death,  by  prodiicij 
compression  of  the  lungs  and  heai't,  in  consequence  of 
of  the  displaced  intestines,  or  of  the  passage  of  addition 
tions  into  the  thorax."  Pinally,  the  fatal  termination  hall 
peatedly  taken  place  acutely  with  all  the  signs  of  internal  ( 
gulation  (collapse,  violent  vomiting,  anuria),  aitboagll 
Strangulation  could  not  be  proved  anatomically. 


( 


Tlie  Biagnous 

of  dia]>lLragmatic  hernia,  made  only  five  times  in  two  hund 
and  liftj^-two  cases,  is  sometimes  easy,  sometimes  difficult,] 
vided  the  displaced  portion  of  intestine  containing  air  is  nat  I 
small,  and  is  oLicasionally  impossible.  I  refer  for  the  de 
my  article  in  the  Berliner  klinischen  Wochenschrif  t, 

(Chir.  Wahrn.  5.  Thl.  145),  fifteen  years;  in  Preuss^a  (Salzb,  ZtgJTDS,  Na  48,4  1 
SftrgitiVs  (BoHtou  Med.  imd  Stirg.  Journ.  1872),  and  MicJtcTs  (Wiirtemb. 
Bl.  1^5 ti,  No.  11 J  caj5es,  twunty  yeiwra;    and  in  G roUtmchktz^x  case  ^gtmaholi 
Medic.  Ztg-.  v.  e.  V.  f.  H.  iu  Preussen,  1846),  fifty -two  jeara.    It  is  evideol  thato 
Qf  real  lie  mi  OS  of  the  diapbrrigm  j^ive  rise  to  Icsiona  that  are  biudlj  worth  mei 
can  be  bo  mo  for  years  uitbout  any  trouble. 

'  Litrft,sj<t{c,  Kkinprt's  Report,  1832.  Laurent,  Gaz.  dea  hop.  1860,  p  4'iL 
N.  Y.  Med.  Jo  urn.   1874,     v,  Gkil,  quoted  by  Fopp»  Deutsche  Zei 
H liter  and  Liicke.  I.  Bd.  ;  and  many  others. 

'  GdM,  Bull  de  la  boc.  anat.  184(1  p.  248.     Mm,  Deutsche  I 
quot*Hl  by  DuehauHSoy,  p.  348 ;    and  othcra. 

"^  E.  g,  Tuy  case  (I.  c);  also  M/m*A-y  ( Oesterr.  Wocbenbt  1' 
Wochetiacbr.  18^17,  S.  3t>l)«     Ileer,  quoted  by  Morgagni,  Ep. 
■act  of  London  Path.  £>oc.  Vol.  VI.  220  :   aod  otheia. 
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40,  et  seq.,  and  I  confine  myself  here  to  a  short  account  of  the 
most  important  points. 

The  passage  of  intestines  containing  air  into  the  thorax  gives  rise,  at  points  where 
normally  lung  is  found,  to  symptoms  on  auscultation  and  percussion  exactly  resem- 
bling those  of  pneumothorax.      Usually,  therefore,  the  differential   diagnosis   is 
between  pneumotliorax  and  diaphragmatic  hernia.     Both  may  be  the  immediate 
results  of  a  traumatism  (stab,  shot,  contusion,  etc.).     The  pneumothorax  ordinarily 
is  complete,  and  its  characteristic  signs  are  to  be  found  at  all  points  of  the  affected 
half  of  the  thorax ;  while  diaphragmatic  hernia  is  usually  confined  to  a  smaller  part 
of  the  thorax,  and  presents  the  signs  of  an  empty  cavity.     In  other  cases  the  etiology 
points  towards  one  or  the  other  affection ;  for  example,  previous  destiiictive  pro- 
cesses in  the  lungs,  an  empyema  intus  perforatum,  point  towards  pneumothorax  ;  and, 
on  the  other  hand,  circumscribed  signs  of  a  cavity  found  long  after  a  traumatism 
capable  of  producing  a  hernia  has  been  inflicted,  absence  of  any  pulmonary  lesion, 
and  perhaps  at  the  same  time  indications  of  internal  strangulation,  these  point 
towards  hernia  diaphragmatica.     Common  to  both  arc  :  the  greater  prominence  of 
one-half  of  tlie  chest,  displacement  of  the  heart  to  the  right,  absence  of  respiration  on 
the  affected  side  and  of  vocal  fremitus  and  the  normal  respiratory  murmurs.   Common 
to  both,  also,  are  the  percussion  note,  sometimes  drumlike,  sometimes  more  tympani- 
tic, the  metallic  sound  heard  on  auscultation  while  percussion  is  made  at  the  same 
time  upon  a  plexi metre,  and  the  various  metallic-like  sounds  (gutta  cadcus,  glou- 
glou  intestinal).     On  the  other  hand,  pneumothorax  occurs  as  often  on  the  right  as 
on  the  left  side ;  traumatic  diaphragmatic  hernia,  with  displacement  of  a  portion  of 
intestine  containing  air,  almost  exclusively  upon  the  left  side.     Pneumothorax  is 
absorbed  after  a  while,  with  expansion  of  the  lung  or  increase  of  the  exudation; 
diaphragmatic  hernia  remains  constant,  often  for  years.     In  pneumothorax  the  ab- 
domen is  greatly  swollen,  in  hernia  diaphragmatica  it  is  flat,  sometimes  retracted, 
often  tense  and  hard  as  a  board ;  after  violent  straining  the  abdomen,  previously 
distended  moderately,  remains  for  some  time  flattened  or  even  retracted.     In  pneu- 
mothorax the  volume  of  the  cavity  changes  only  gradually,  and  consequently  the 
signs  obtained  by  percussion  and  auscultation  are  entirely  constant  for  a  long  time. 
Whenever  percussion  is  made  upon  a  plexi  metre  during  auscultation,  the  metallic 
sound  is  always  heard,  and  is  always  of  the  same  unchanging  lujight  over  large 
regions  of  the  thorax.    The  limits  within  which  the  metallic  note  is  obtained  remain 
the  same  for  a  long  time.     Whenever  auscultation  is  practised,  the  rcsi)i ration  offers 
a  metallic  resonance,  always  with  the  same  pitch  ;  the  same  metallic  nmrmurs,  the 
same  gutta  cadens,  the  same  succussion  phenomena,  are  always  present.     In  hernia 
diaphragmatica  it  is  different.     There  the  cavities  containing  air  vary  in  size,  and 
onderlle  a  sometimes   greater,  sometimes  less  extent  of  tlie  thoracic  wall,  some- 
times contain  air,  sometimes  liquids  or  solids,  are  sometimes  distended,  sometimes 
contracted,  and  offer  the  most  various  changes  in  volume  and  position  in  con- 
sequence of  their  own  peristaltic  action.     The  usual  percussion  note  may  therefore 
be  either  drumlike,  or  purely  tympanitic,  or  non-tymi)anitic,  full  and  sonorous,  or 
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muffled  or  hollow.  Percussion  upon  the  pleximetre  shows  that  the  region  of  the 
metallic  sound  changes  rapidly  in  extent  and  outline.  Sometimes  the  metallic  note 
is  nowhei*e  to  be  heard,  sometimes  it  can  be  obtained  over  a  large  surface.  At  one 
point  the  note  is  high,  at  another  low,  and  indeed  it  often  changes  at  the  ume 
^  )>oint  during  auscultation,  runs  through  the  scale,  disappears,  and  returns  agtis 
immediately.  Equally  changeable  are  the  metallic  sounds  heard  on  auscultation 
without  sinmltaueous  percussion,  both  with  reference  to  their  presence  and  to  their 
pitch  and  the  extent  of  their  distribution.  The  vanous  resonant,  metallic  intestmal 
sounds  that  can  be  heard  on  auscultation,  give  sometimes  to  the  hand  laid  flat  upon 
the  chest  the  sensation  of  the  trickling  or  crowding  by  of  the  contents  of  the  intet- 
tine  forced  along  by  its  peristaltic  action.  Other  signs,  and  there  are  many  of  them, 
can  be  obtained  by  auscultation  of  the  chest  while  the  patient  swallows,  by  careful 
insufflation  of  the  stomach  or  colon. 

Subjective  troubles,  also,  which  in  pneumothorax  have  a  certain  uniformity, 
areas  different  as  they  are  changeable  in  patients  with  chronic  diaphragmatic  hernia. 
I  may  mention :  pains  of  different  kinds  in  the  abdomen  and  thorax,  dyspnoea  often 
occurring  suddenly  while  the  patient  is  quiet,  and  then  remaining  absent  for  a 
long  time,  attacks  of  suffocation,  increase  of  the  dyspnoea  after  eating,  after  strain- 
ing, after  physical  exertions, — on  the  contrary,  patients  with  partial  ectopia  of  the 
stomach  feel  easier  when  the  stomach  is  full — sometimes  an  inability  to  lie  uiwn 
one  side,  in  some  cases  the  affected,  in  others  the  unaffected  one,  constipation, 
symptoms  of  dysphagia,  dyspepsia,  incomplete  nutrition,  hypochondria,  etc 

Tlie  preceding  description  of  internal  hernia  is,  I  think,  suffi- 
cient for  that  part  of  my  task  which  was  to  deal  witli  displace- 
ments of  the  intestines.  I  shall  hereafter  have  occasion  to 
speak  of  the  manifold  anomalies  in  the  course  of  the  large  in- 
testine which  are  due  to  an  unusually  long  mesocolon.  As  for 
those  anomalies  of  position  which  are  due  to  the  possession  of  a 
common  mesentery  by  the  jejunum,  ileum,  and  colon,  as  well  as 
for  the  transfer  of  tlie  colon  to  the  left  side  (due  to  arrest  of  the 
twisting  of  the  embryonal  middle  intestinal  loop),  I  refer  to 
the  sources  mentioned  below. ^ 

It  remains  now  to  briefly  mention  the  lateral  transposition  of 
the  viscera,  for  it  may  possess  diagnostic  interest,  e.  g,^  mistak- 
ing a  liver  situated  on  the  left  side  for  a  large  tumor  of  the 
spleen.'  Transposition  of  the  viscera,  in  the  great  majority  of 
cases,  affects  those  of  tlie  chest  and  abdomen  at  the  same  time ; 

•    \V.   G ruber,  Arch.  f.  Anat.,  Physiol,  u.  wissen.  Med.    1862.  S.  588.     1864.  8.  47a 
186.5.  S.  558.     TrnU,  I.  c,  S.  125.    Fleischmann,  LeichenoflPnungen.    Erlangen.     1815. 
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S  it  is  not  always  completej  all  the  organs  of  both  cavities  do 
f  always  change  sides.  In  seventy  out  of  seventy-eight  cases 
^  transposition  affected  both  cavities,  in  the  remaining  eight  it 
Scted  only  tlie  abdomen.'  I  do  not  know  whether  transposi- 
H  of  the  tliomcic  viscera  alone  (congenital  dextrocardia)  occurs 
^T^  frequently  than  that  of  tlie  abdominal  organs  alone,  but 
teems  to  me  to  be  doubtful.  The  situs  inversus  lateralis  occurs 
*^  h'equently  in  males  than  in  femaleSj  forty-nine  to  nineteen, 
kDrding  to  W.  Gruber, 

The  total  transposition  of  the  thoracic  and  abdominal  viscera 
feJs,  in  verj''  many  cases,  such  definite  signs  that  the  diagnosis 
;iiot  be  difficult  for  an  experienced  and  attentive  examiner. 
^  if  the  transposition  is  incomplete  and  irregular,  the  diag- 
Is  may  be  difficult,  uncertain,  or  impossible. 


I 


Twisting;.  Knottiiigj  and  CompreHsiou, 


Fin.  in. 


"haisting  of  the  intestine  about  its  mesenterial  axis  occurs 

It  frequently  at  tlie  sigmoid 

tire,*    Its  production  requires 

lefinite    anatomical    arrange- 

It    of     the    sigmoid    flexure, 

sisting  in  this,  that  its  mes- 

mc    root  should    be  unusu- 

"    sraall,     so    that     the    ends 

ilie  loop  are  brought  close  to- 

ler  and  form  a  pedicle   tliat 

be  twisted  (Fig.  13,  s).  The  greater  the  disproportion 
I5^een  the  length  of  the  S  loop  and  the  smallness  of  its  menen- 
aj  root,  so  much  the  more  easily  does  it  become  twisttnl.    The 

IF.   (?TOA^r,  R«khert'B  and  Du  Boiu  Arch.  Jahrg.     1805,   S.  509,    et  seq.     Schede, 
^  "in.  Wochenschr.  1875.     Nos,  29  and  30. 
8t&tiatiics  are  as  follows  ; 

41  twijstmgs  of  the  sigmoid  flexure. 
23        **  *'  a  loop  of  the  ileum. 

8        **  "  the  jejunum  and  ileum  combined. 
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twist  may  be  in  either  direction,  and  may  extend  through  an  arc 
of  from  180''  to  360°  (Fig.  14),  or  it  may  even  be  several  times 
repeated. 

The  anatomical  disposition  of  the  S  loop  above  mentioned,  as  favoring  twistiog, 
is  often  congenital,  or  is  developed  in  very  early  childhood.     It  is  well  known  that 
the  sigmoid  ilexure  is  very  large  in  new>bom  children,  and  usually  extends  over  to 
the  region  of  the  csecum.*      If  now  the  descensus  cseci  takes  place  slowljand 
incompletely,  or  if  the  colon  grows  more  rapidly  than  the  abdominal  and  peine 
walls,  it  falls  into  numerous  folds,  flexures,  and  curves,  which,  if  mainly  limited 
to  the  sigmoid  flexure,  cause  its  permanent  enlargement  and  abnormal  implanUtioiL 
It  is  not  very  uncommon  to  find  this  disposition  of  the  sigmoid  flexure,  very  marked 
at  times,  in  the  bodies  of  young  people,  without  any  change  or  thickening  of  the 
mesocolon  to  show  antecedent  mesenterial  peritonitis.     In  other  cases  it  is  tnie 
that  a  chronic,  sometimes  fatal,  mesenterial  peritonitis  is  the  cause  of  the  abDonnil 
implantation  of  the  sigmoid  flexure  with  approach  of  the  end  of  the  loop.    Thii 
abnormal  position  of  the  sigmoid  flexure  often  exists  without  causing  any  obst^l^ 
tion  to  the  movement  of  the  faeces.    Of  this  we  have  frequent  enough  opi)orta]iitiei 
to   convince   ourselves.     A  short  time   ago,  while  examining  the  body  of  a  boy 
eleven  years  old,  who  had  died  of  pseudoleukoemia  and  had  never  had  any  difBculty 
in  evacuating  fteces,  I  found  a  chronic  twisting  of    the  sigmoid  flexure  with 
close  approximation  of  the  ends  of  the  loop.     If  air  is  forced  in  from  the  side  of 
the  colon,  the  S  loop  untwists,  and  again  resumes  its  twisted  position  when  tb€  air 
is  allowed   to  escape,  a   proceeding  that  must  have  been  repeated   during  life 
with  every  passage  of  faeces.     If,  however,  when  this  disposition  of  the  sigmoid 
flexure  exists,  the  power  of  the  intestine  is  weakened  by  age,  or  by  any  other  reaaoii 
in  earlier  life,  it  so  happens  that  this  twist,  which  has  heretofore  been  of  no  impor* 
tance,  now  has  an  actually  obstructive  influence  upon  the  advance  of  the  ffeces.    Tlie 
repeated  obstruction  of  the  faeces,  together  with  its  mechanical  and  chemical  irri- 
tation, the  frequent  pulling  upon  the  pedicle  of  the  abnormally  movable  S  loop,  exdte 
an  insidious  peritonitis,  which  leads  to  thickening  and  shrinking  of  its  mesenterial 
root,  and  thereby  to  a  still  closer  approximation  and  constriction  of  the  sides  of 
the  loop  at  their  l)ase.     The  more  there  is  of  this,  the  slower  becomes  the  advance 
of  the  fjcces  through  the  loop,   and   the  loop  itself,  like  the  intestine  above  a 
stenosis,  often  expands  to  an  extraordinary  size,  in  consequence  of  which  the  dii- 
])ositi()n  to  twisting  (e.  g.y  as  the  result  of  accumulation  of  the  fseces  in  one  side  of 
the  loop  alone)  is  essentially  increased. 

Impermeability  in  these  cases  of  twisting  is  caused  by  the 
pressure  whicli  the  ends  of  the  two  sides  of  the  twisted  loop 
exert  upon  eacli  other.     Moreover,  as  these  sides  run  parallel  to 

'  Hence  the  proposal  in  the  Paris  Academy  to  perform  Littre*s  oolotomy  npon  the 
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m  mesenterial  axis  (see  Fig,  13)^  it  is  evident  tbat,  when  the 
^ler  is  twisted,  they,  too,  must  likewise  be  twisted  more  or  less 
ii>ut  their  own  axes. 

iiBul  ft  is  not  the  twisting  itself  which  causes  permanent  occlu- 
pnof  ike  intestine.  Other  forces  are  requisite  tohich  oj^pose 
r  undoing  of  the  twist.  Among  the  first  of  these,  in  occlusion 
;  simple  twisting,  we  have  to  mention  the  often  extraordinary 
te  and  weight  of  the  sigmoid  flexure,  filled  with  fa?ces  and  gas, 
a  extending  not  unfreqoently,  under  such  circumstanres,  as 
*  as  the  right  hypochondrium,  and  overlying  all  the  folds  of 
p  small  intestine.  If  now  such  a  loop,  overdistended  and 
laisequently  ]>aretic  as  the  result  of  a  constipation  that  has 
perhaps  for  several  days,  i*olls  about  its  axis,  its  own 
t,  together  with  its  inactivity,  prevents  it  from  straigliten- 
itself  again.  Furthermore,  the  distention  by  gas  of  the 
due  above  the  occluded  point,  wliieh  immediately  follows 
twisting/  and  the  limitation  of  t!ie  free  mobility  of  the 
Isted  loops  which  results  therefrom,  aid  in  fixing  it  in  its 
g  a  Twists  of  the  kind  here  described  often  occur  after 
OTged  coprostasis,  and  make  their  first  appearance  as  its 
rely  unimportant  final  ineidt^nt,  after  tlie  severe  symptoms 
impermeability  of  the  intestine  have  already  appeared,  as  the 
Oilt  of  hyper-extension  and  paralysis  of  the  sigmoid  flexure. 
-Another  and  not  infrequent  process  wliich  makes  the  twist 
fmaneut  is  this,  that  a  portion  of  the  ileum,  rend<^red  freely 
livable  by  an  unusually  long  mesentery,  throws  itself  across 
I  pediele  of  tlie  twisted  flexurr*,  and,  by  the  |)ressure  which  it 
brts,  prevents  the  other  from  becoming  straightened  again. 
jb  same  result  can  be  brought  about  by  peritonitic  false  liga- 


•  The  diBtention  of  the  colon  by  pas,  fifter  being  tun^tod*  in  oft-en  ro  coumdernble, 

I  the  diminution  of  space  thereVjj  prorbiced  ia  so  ^eat,  tbat  it  makes  a  further 

ion  of  the  small  inteRtine  imposaible      Under  thesie  circaraKtawces,  we  often  find 

ter  contracted  nnd  lying;  behind,   near  the  vertebral  column,  covered   by  tbe 

dy-distended  colon  and  eigfrnold  flexure. 

iinples  Etre  given  by  Gn^,  London  Path.  Soc   Vol.  X,  p.  151).      IK  0 ruber.  Med* 
^londfl.    1860.   Nos.    14-19.      Kfuh,  Petersh,  med    Ztpf.    1S07,  p.    1(17,  et  R«q. 
bid,  N.    F.   I.  p,    169.     A  iilauttt/.   Ocsterr    med.  Jahrb-  X  1836, 

Cnpfertafeln.     KfiP*  43  ;  and  many  others. 
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ments  or  omental  adhesions  running  directly  across  the  ])edicl6 
of  the  twisted  loop  and  fixing  it  in  its  twisted  position.^  The 
compressing  mesentery  of  the  small  intestine  is  often  pressed 
and  folded  into  the  form  of  a  cylindrical,  stalk-like  mass,  tightly 
stretched  by  the  weight  of  its  overloaded  convolutions  hanging 
down  in  the  cavity  of  the  pelvis. 

The  causes  of  the  lengthening  of  the  mesentery  of  the  smaU  intestine  are  not 
always  very  clear.  As  a  matter  of  fact,  it  is  found  most  frequently  in  adyanoed 
life,  and  when  the  abdominal  walls  have  become  greatly  relaxed  by  repeated 
child-bearing.  In  the  first  case  the  disappearance  of  the  fat  in  the  mesentery  tod 
the  other  senile  tissue-changes  play  an  etiological  part.  In  other  cases  large 
hernias,  especially  the  so-called  eventration,  are  the  cause  of  the  lengthening  of 
individual  portions  of  the  mesentery  of  the  small  intestine. 

From  all  this  it  is  evident  why  occlusion  by  twisting  is  not 
unfrequently  preceded  for  a  long  period  of   time  by  colics, 
meteorism,  especially  of  the  colon,  and  coprostasis — symptoms 
due  to  slight  stenosis  of  the  ends  of  the  S  loop.     Occlusion  itself 
comes  on  acutely,  with  the  severe  symptoms  of  internal  incar- 
ceration,  rapid  collapse,  vomiting,   excessive    meteorism,   and 
usually  violent  tenesmus*     Death  sometimes  takes  place  within 
the  first  twenty-four  hours — on  the  average  on  the  fourth  day. 
In  many  c^i^e^ frequent^  sometimes  bloody^  diarrhcea  is  observed 
at  the  time  of  or  immediately  before  the  appearance  of  the  iirst 
symptoms  of  strangulation,  so  that  invagination  of  the  intestine 
is  often  suspected.      But  it  should  not  be  easy  to  make  this 
mistake,  for  in  intussusception  the  course  is  not  so  rapid,  nor 
the  collapse  and  meteorism  so  early  and  severe ;  and  the  pre- 
monitory intestinal  troubles,  which,  as  a  rule,  last  so  long  in 
twisting  of  the  intestine,  are  usually  absent  in  intussusception. 

Twisting  of  the  sigmoid  flexure  occurs  most  frequently  in 
advanced  life,'  for  reasons  contained  in  the  foregoing ;  but  the 

'  Eaau,  Deufcsches  Arch.  f.  klin.  Med.  16.  Bd.  S.  474. 

*  At  the  age  of  10  years 1 

From  28  to  40  years 6 

From  45  to  CO  years 18 

Over  60  years 7 
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ttomical  disposition  which  makes  it  possible  may  exist  at  the 
liest  age.     It  is  more  frequent  in  males  than  in  females.^ 

In  raje,  exceptional  cases,  other  parts  of  the  colon  besides  the  sigmoid  flexure 
5  been  twisted  about  their  mesenterial  axis — for  example,  au  abnormally  long 
ira  dextra  or  sinistra,  extending  to  the  mesogastnum  or  liypogastriumj  or  the 
la&Uj  movable  ascending  colon  with  the  ctecum  The  necessary  anatomical 
Utions,  as  well  as  the  processes  which,  under  those  conditions,  make  the  occlu- 
permanent,  are  the  same  as  those  already  described  in  detail,^ 

Twisting  about  the  mesenterial  axis  occurs  more  rarely  in  the 
all  intestine  also  than  in  the  sigmoid  flexure  (compare  the 
tistics  on  page  561).  The  anatomical  conditions  of  their  occur- 
ce  are  the  same  here  as  there.  We  distingnish  between 
sting  of  the  entire  jejunoileum  and  that  of  single  loops  or 
iches  of  loops. 

If  the  root  of  the  mesentery  is  unusually  short,  while  its  height  and  the  length 
he  intestine  are  normal ,  if  the  radix  mesent^rii  nine  more  vertically  than  UBual; 
iti  mesentery  attains  its  full  height  at  the  jejunum  suddenly,  and  lo^e-s  it  just  as 
tptly  in  the  neighborhood  of  the  c£pcum — then  the  small  intestine  Is  in  a  con- 
on  to  undergo  twisting  as  a  whole  about  its  mesentery.  The  twist  is  usually 
lundretl  and  eighty  degrees,  and  the  direction  such  that  the  upiier  end  of  the 
idne  is  carried  to  the  left  and  downwards,  the  lower  end  to  the  riglit  and 
*«rds.  Tlie  right  side  of  the  mesentery  faces  to  the  left,  and  the  left  to  tlie 
t.     This  twist  does  not  always  cause  absolute  occlusion— often  only  a  constric* 

at  each  end  of  the  twisted  convolution,  the  beginning  of  tlie  jejunum  and  the 
of  the  ileum,  the  latter  of  which,  when  occlusion  takes  place,  is  often  twisted 
le  same  time  aliout  its  own  longitudinal  axis.     Twisting  of  this  kind  has  been 

in  Tery  young  children,  and  it  seems  as  if  that  variation  in  the  development  of 
meaentery*  in  which  the  ileum,  cBEcum,  and  ascending  colon  possess  a  common 
•ntery,'  especially  disposed  to  it. 

Occlnsion  by  twisting  of  a  single  section  of  the  small  intestine 
Isorare.*  The  same  anatomiral  disposition  is  necessary  to  its 
duction  as  that  which  w^e  described  for  twisting  of  the  sigmoid 
mre.    Thus,  for  example,  the  flexura  duodenojejunalis  maybe 

Of  the  thirty-seven  cases  contained  in  tny  statistica,  ten  were  females. 

£^unplea  v  Averjf^  London  Path,  Soc*  II.  222.     GoupU,  Bull  de  In  soc.  anat.  de 

Eppinger,  Prag,  Viertelf.  1873,  I.   1,  56.     Eokitrtmki^,  I  c.     Bericht  a.  d.  k.  k. 

Knmkenh.  in  Wiem.  18(W].  S.  143.     KfUtner,  I.  c     Emu,  1.  c 

We  have  already  mentioned  the  fact  that  the  intestinal  loops  which,  for  auy  cause 
l^waments,  appendix,  omental  fissures,  etc.),  become  strangnliited,  often  suffer 
^H  about  their  mesenterial  aids  at  the  &ame  time. 
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unusually  high,  its  two  ends  approximated  by  a  small  mesentery, 
and  twisting  take  place.    Or  a  loop  of  small  intestine,  most  fre- 
quently of  the  lower  part  of  the  ileum,  may  become,  as  it  were,  set 
off  from  the  rest  by  the  lengthening  of  its  mesentery  and  the  ap- 
proximation of  its  ends  to  one  another,  and   to   the  vertebral 
column  as  the  result  of  chronic  mesenterial  peritonitis,  and  thus 
a  sort  of  pedicle,  that  can  be  twisted,  is  formed. '    This  condition 
is  found  most   frequently  in  the  folds  of   the  small  intestine, 
which  have  lain  for  a  long  time  in  a  large  hernia,  or  which  have 
been  adherent  to  the  parts  about  one  or  to  the  pelvic  viscera.* 
The  traction  thus  produced  lengthens  the  mesentery  of  the  cor- 
responding loop ;  the  repeated  pulling  upon  it  sets  up  chronic 
mesenterial  peritonitis,  whicli  draws  the  ends  of  the  loop  still 
nearer  to  each  other.     Twisting  of  the  small  intestine  leads  to 
permanent  occlusion,  for  the  paralytic  loop  sinks  into  the  true 
pelvis,^  and  thus  produces  a  sharp  bend  in  itself,  or  because  the 
pedicle  of  the  twisted  part  is  compressed  by  another  portion  of 
the  ileum  or  by  a  false  ligament,  and  in  this  way  its  untwisting 
is  prevented.     Twisting  of  loops  of  the  small  intestine  or  of  the 
whole  jejunoileum  occurs  more  frequently  in  advanced  life  and 
in  males.     Irregularities  in  the  evacuations  of  the  bowels,  symp- 
toms of  stenosis  of  the  small  intestine  not  unfrequently  precede 
this  accident ;  profuse  diarrhoea  is  often  its  immediate  occasion. 
To  the  consideration  of  twisting  of  the  intestine  naturally 
succeeds  that  of  the 

Intertwining  or  Kn/>tting  of  Tmo  Intestinal  Loops ^ 

This  involves  most  commonly  the  sigmoid  flexure  and  a  loop 
of  the  ileum.     It  requires  a  portion  of  small  intestine,  rendered 

^  The  same  process  sometimes  follows  the  development  of  a  laig«  rooiid  tamer  in  the 
mesentery.     Eppinger's  interesting  case  in  the  Prager  Viertelj.  1873,  1,  is  an  example. 

^For  fine  examples  of  this.  I  refer  to  Fagge,  1.  c,  S.  352.  RokUanskg^  L  c  and 
Frariep,  Chir.  Knpfert.  370.  VIII.  78.  Ruefde  and  Buw^  (meeting  of  the  Niedeirhein. 
Gesel.  in  Bonn,  15th  March,  1865).  Eppingefs  finely  described  oaaee,  L  o. ;  alao, 
Moritz^s  (meeting  of  the  allg.  Ver.  Petersb.  Aerzte.  5.  March,  1866) ;  the  oaeee  in  the 
Berichten  aus.  d.  k.  k.  allg.  Krankenh.  in  Wien,  1865,  S.  214 ;  1866,  S.  181 ;  1868,  & 
89;  1862,  S.  70  ;  1868,  8.  157  ;  and  many  others. 

^Eppinger^  I.  c. 

*  W.  Oruber,  Virch.   Arch.  Bd.  20  and  48.    KuttTur,  ibid.  Bd.  48.     Herherg,  ibid. 
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sually  movable  by  a  long  mesentery,  und  a  long  sigmoid 
ai'e  with  a  comparatively  narrow  mesenterial  pedicle.  The 
LOt"  may  be  tied  in  various 
'8.  It  most  commonly  hap- 
g — ^twelve  times  in  the  twenty- 
i  cases  collected  by  me — that 
loop  of  small  intestine  places 
tlf  immediately  above  the  nar- 
r  mesenterial  pedicle  of  the 
moid  Hexure,  jnst  as  we  de- 
ibed  its  doing  in  twisting  of 
I  intestine.  Through  tlie 
»oe  which  is  now  left  betweRn 
posterior  abdominal  wall  and 
I  pedicles  of  the  two  loops 
ising  each  other,  one  of  them, 
sigmoid  flexure,  passes,  after 
ing  crossed  again  in  front  of 
loop  of  small  intestine,  going  from  below  upwards  (Fig.  15, 
jrammatic).  The  small  intestine  forms  the  axis  about  which 
sigmoid  flexure  is  wound. 

t  more  rarely  happens  that^  after  the  loop  of  the  ileum  has  fallen  across  the 
nterial  i>edicle  of  the  signujid  flexure,  the  former  is  wound  about  the  latter^ 
ttot  the  latter  about  the  former,  as  in  the  cmc  just  described.  The  sigmoid 
re  then  constitutes  the  axis.  The  knot  can  also  be  made  by  tlie  ileum  passing 
it«  mesentery  under  the  sigmoid  flexure,  and  then  either  the  ileum  or  the 
re  is  wrapped  aroiind  the  other*  In  tliis  way  we  may  distinguish  four  kinds  of 
tiiml  knots,  according  aa  the  sigmoid  flexure  or  the  ileum  forms  the  centre,  and 
fdlng  as  the  ileum  passes  at  first  over  or  under  tiie  pedicle  of  the  sigmoid 
re.  In  all  closely  studied  cases  of  knotting,  the  hmgth  of  the  small  intestine 
ed  to  be  unusually  great,  and,  aa  a  rule,  eonsideralily  above  the  average, 
aot  always  in  the  cases  described,  the  loop  of  sn;all  intestine,  aa  well  as  the 
Old  flexure,  was  twisted  about  its  own  mesenterial  axis,  and,  aa  usually  happens, 
i  or  less  torsion  of  the  intestine  about  its  own  longitudintd  axis  was  added. 

1  all  the  cases  within  my  knowledge,  with    one  exception 

■pinger),  knots  of  tliis  kind  have  been  formed  only  in  males, 

always  in  adults    between    the  ages  of  twenty-four    and 

&nty- three  years.     The  course  is  extraord^  actde,   as 
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rapid  as  in  strangulation  due  to  any  other  cause.  In  one  case 
(Parker)  death  occurred  on  the  sixth  day,  in  all  the  others  within 
the  first  two  days,  and  in  many  of  them  on  the  day  of  the  attack 
itself.^ 

The  length,  which  is  generaUy  considerable,  of  the  strangulated  loop,*  and  the 
tightness  with  which  the  knot  is  usually  drawn,  lead  to  the  more  or  leas  complete 
occlusion  of  numerous  large  mesenteric  yeins,  infiltration  of  blood,  and  gangrene  of 
the  strangulated  intestinal  walls,  while  free  hemorrhage  into  the  bowels,  and 
abundant  sero-sanguinolent  exudations  into  the  peritoneal  cayity,  often  take  pUoe 
very  promptly.  The  latter,  for  example,  in  a  case  of  Edttner's  which  lasted  only 
twenty -four  hours,  amounted  to  six  pounds. 

If  the  necessary  anatomical  conditions  exist,  a  traumatism  of 
the  abdomen,  an  error  of  diet,  or  vigorous  peristaltic  action  set 
up  by  any  other  cause,  may  suflBce,  as  numerous  examples  prove, 
to  produce  the  formation  of  the  knot.  Severe  diarrhoea,  espe- 
cially, is  apt  to  precede  this  kind  of  internal  strangulation,  and  in 
some  rapid  cases  it  lasts  through  the  whole  of  the  attack,  and  is 
associated  with  free  vomiting,  complete  collapse,  etc.,  a  train  of 
symptoms  similar  to  that  of  cholera. 

Knotting  or  intertwining,  exactly  like  that  we  hare  been  considering,  tik» 
place  in  rare  cases  between  two  suitable  loops  of  the  small  intestine— that  is, 

loops  with  long,  stretched  mesenteries ;  they  cro« 
each  other,  and  while  one  forms  the  axis,  the 
other  winds  itself  about  it,  passing  between  the 
root  of  the  mesentery  and  the  loops.  I  sawtt 
exactly  similar  occurrence  several  years  ago.  A 
loop  of  the  small  intestine  was  adherent  at  fl 
(Fig.  16),  near  a  hernial  opening.  About  this,tf 
an  axis,  the  adjoining  ileum,  by  had  wrapped 
itself,  and  sunk  into  the  true  pelvis,  where  it  Uy 
as  a  bluish  red,  half  gangrenous  mass,  complet- 
ing the  strangulation  by  its  own  weight  Csset 
of  a  similar  kind  have  been  communicated  bj 
Rokitansky  (1.  c.)  and  Eames.' 

'  For  example,  a  case  lasting  only  twelve  hours,  recorded  in  the  Bericbt  a.  d.  k.  k- 
allk.  Krankenh.  Wien,  1866,  S.  145. 

^  The  loop  of  small  intestine  forming  the  knot  varies  in  length  between  foor  and 
twenty-one  inches,  that  of  the  sigmoid  flexure  between  twelve  and  forty  inches. 

^  Med.  Press  and  Circular,  1868.  Published  records,  so  far  as  I  know,  contain  only 
six  cases  of  knots  of  the  small  intestine.     The  many  descriptions  of  knots  formed  by 


esentcrj,  winds  itself,^  or  vice  versa — .that  is, 
;  axis  and  displaced  towards  the  median  line, 
il  pedicle  of  &  long  loop  of  the  jejunoileum,' 

erial  axis  should  be  distiaguished 
of  the  intestine.  The  latter  occurs 
ends  of  an  intestinal  loop  twisted 
je  567),  What  has  otherwise  been 
ould  much  more  properly  be  desig- 
-esult  of  dMocation)\  This  process 
lently  in  the  csecum  and  ascending 
?red  movable  by  an  unusually  long 
wards  or  into  the  left  hypoehon- 
3  time  a  twisting,  or  rather  a  kink- 
is  of  the  intestine.  The  angle  of  the 
or  higher  up  on  the  colon  ascen- 
or  less  obliquely  to  tlie  axis  of  the 
wevevj  also  lie  in  the  transverse  axis 
s  in  the  following  way  :  the  abnor- 
ling  into  the  pelvis  and  free  from 
extent,  is  tlirown  from  below  up- 
ace  of  tile  ascending  colon/     But 

iQ  \m  even  uow,  are  so  far  from  exact ,  and  often 
option  of  the  anatomico-pathological  relatioDS  is 
A  large  part  of  the  atatistica  is  equally  useless, 
i  is  limited  to  the  statement  that  a  *'  voIvqUib  of 
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gy0  i^BK^nx^  ^,^^^f^j^ ^^ p^oducc  definUite  i?nper- 

/^^f/-///^'"'^'^.^'*^'.^^^^  /^e  addition  of  some  compressing 

jfieir^f^f'^^'  ^JL^^fjitlf/  tf^  rneseittery  of  a  convolution  of  llu 

caff^^^\^^^^\.:  ^/^ich  overlies  the  bent  point  and  obstructs  it  hj 

gfiiuU  i'^^J"     jj^j^j,  ijiese  circumstances,  the  csecum  always 

^itiprt'ssi  ^  pg^^ously  distended  poucli,  and  often  fills  the 

^PP^       ^ffostrinm.    Kinking  or  twisting  about  the  intestinal 

^^^^^h     been  seen  not  only  in  the  cgecum  and  ascending  colon,' 

^^^  ]     in  the  duodenum  (Remboldt,*  Lebert,  Poland ),'  and  the 

^^^      vart  ot  the  ileum,  the  latter  resulting  from  lateral  dislo- 

.  „  ^/  i]xe  caecum  and  ascending  colon,  or  of  the  ileum  itself.* 
c&tiou  ^*- 

The  kuJ"**^  ^^  '^®  ascending  colon  and  caecum,  described  in  the  foregoing, 
iike  tii<^  t^'sting  of  the  sigmoid  flexure  about  its  mesenterial  axis,  take  on  Dk 
hronic  form,  in  which  ciise  peritonitic    adhesions   make  the  angle  permanent. 
Sometimes  no  noteworthy  obstruction  of  the  permeability  of  the  intestine  results, 
^  I  was  recently  able  to  convince  myself  upon  a  cadaver ;  in  other  cases  the  symp- 
toms of  stenosis  appear.     Acute  occlusion  follows  in  such  cases,  either  from  com- 
pression of  tlie  angle,  or  from  obstruction  of  the  foeccs  with  hyperextension  and 
nftjulysis  of  the  displaced  ciccum. 

We  have  repeatedly  spoken  of  compression  of  the  sigmoid 
flexure,  of  the  caecum  and  ascending  colon '  displaced  inwards, 
by  the  mesentery  of  the  small  intestine  ;  we  shall  now  only  add 
that  the  lowest  part  of  the  ileum,  fastened  down  by  a  short 
mesentery,  may  be  closed  in  the  same  way.  Compression  of 
the  intestine  by  the  mesentery  sometimes  persists,  as  I  have  re- 
peatedly convinced  myself,  as  a  chronic  condition,  and  gives  ris<*. 
for  a  long  time,  only  to  the  signs  of  habitual  constipation.  In 
most  cases  of  compression  of  the  intestine  by  the  mesentery, 
diarrhcpa  preceded  the  symptoms  of  strangulation,  and  it  is  of 
imi)ortance,  etiologically,  to  this  extent,  that  probably  it  is 
often  the  cause  of  the  overloading  of  the  compressing  convolu- 


^  Patema  (Dissert.  Inaug.  Berlin,  1872^  describes  also  such  a  one  of  the  transTerrt 
colon  in  the  neighborhood  of  the  splenic  flexure.  The  case  was  seen  in  Frerichi' 
Clinic. 

''Oesterr    Ztschr.  f.  pract.  Heilk.  1856.  6. 
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tion  of  the  ileum,  and  of  its  taking  its  place  upon  the  com- 
pressed intestine.  The  course  is  usually  very  acute.  This  kind 
of  occlusion  occurs  almost  exclusively  in  adults,  most  frequently 
in  advanced  life,  more  rarely  in  women  than  in  men. 

Under  the  title,  "  compression  of  the  intestine  by  other  portions  of  the  same/* 
are  described  many  cases  of  intestinal  occlusion,  which,  in  part,  stand  in  great  need 
of  another  explanation.  Thus,  Rokitansky  found  the  flexura  hepatica  occluded  by 
the  pressure  of  tlie  ileum  displaced  into  the  right  hypochondrium.  Others  report 
that  the  sigmoid  flexure,  unusually  distended  and  filled  with  faeces,  has  sunk  into  the 
pelvis  and  occluded  the  rectum  by  pressure ;  others,  again,  that  the  ileum,  or  even 
the  transvei-se  colon,  when  disposed  in  the  form  of  the  letter  M,  has  been  com- 
pressed by  an  unusually  distended  sigmoid  flexure.*  Inmost  of  these  cases,  so 
tnany  of  which  have  been  recorded,  the  difficulty  has  lain  in  the  unusual  size  and 
abnormal  course  of  the  colon,  which,  disposed  in  many  folds,  often  takes  up  so 
much  space  in  the  abdominal  cavity  as  to  leave  scarcely  any  for  the  small  intestine 
crowded  to  one  side.*  In  these  cases,  as  a  rule,  severe  coprostasis  precedes  the 
occlusion,  and  this  latter  is  much  less  the  result  of  compression  of  the  intestine  by 
itself  than  it  is  of  an  insurmountable  coprostasis  associated  with  paralysis  and 
hyperextension  of  the  intestine. 

The  abnormal  arrangement  of  the  colon  in  numerous  curves  and  flexures  is,  as 
we  have  before  said,  often  congenital. 

Thus  Jacobi  found  the  following  condition  of  things  in  a  child,  that  died  when 
only  i^ye  days  old,  with  symptoms  of  strangulation.  The  transverse  colon  went 
directly  down  from  the  flexura  hepatica  to  the  left  iliac  fossa,  and  there  formed 
leyeral  /2-shaped  loops  lying  upon  one  another,  whose  numerous  bends  hindered 
the  advance  of  the  fajces,  and  by  reciprocal  pressure  and  paralysis  brought  about 
ftt  last  their  permanent  arrest. 

In  other  cases  the  abnormal  size  and  arrangement  of  the  colon  is  acquired ;  it  is 
clue  to  habitual  coprostasis,  and  especially  is  often  the  consequence  of  eating  exces- 
live  amounts  of  coarse  vegetables  or  of  indigestible  substances.  Consequently  it  is 
often  found  in  gluttonous  idiots.  We  shall  recur  to  this  subject  when  we  come  to 
ipeak  of  occlusion  of  the  intestine  by  foecal  obstruction,  by  hyperextension  and 
paralysis  of  the  intestine  ("  ileus  paralyticus  "). 

After  compression  of  the  intestine  by  the  intestine  and  its 
mesentery,  let  us  consider  the  other  causes  of  occlusion  by 
compression.  We  distinguish  acute  compression  caused  by 
the  sudden  change. of  place  of  a  movable  tumor  (for  example, 

*  Buchanan,  Froriep's  Notizen.  XV.  No.  17.     EaHon,  quoted  by  Duchaussoy,  1.  o. 
Ouknont,  Bull,  de  la  soc.  anat  1842,  p.  336.    Eohne,  Dissert.  Vratislav.  1841. 
^Moder.l.  o.  S.  114. 
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the  lodging  of  a  pedunculati^d  oTarian  cyst,  of  a  fibroid  of 
iiterua  in  the  pelvis),  or  by  the  engagement  of  a  movabk 
of  intestine  between  an  immovable  tumor  and  its  solid 
We  also  distinguish  the  far  more   fi*eqiient   clironk  com] 
sion,  tisually  preceded   by  adhesion  between  the  compi 
portion  of  the  intestine  and  the  body  which  exerts  the 
pression.     In  the  latter  case  the  symptoms  of  ronstrictioft 
the  intestine  are  usually  present  for  a  long  time  before 
sion  occurs.      The  latter  may  take  place  in  different  ways: 
a  rapid  increase  or  a  change  of  place  of  the  compressing 
by  obstruction  of  the  faeces  with  paralysis  and  hyperext^?i< 
or  by  the  lodging  of  a  foreign  body  at  the  point  narrowei  dj 
the  compression  and  adhesion.      It  is  evident  that  the  y< 
most  frequently  compressed  must  be  those  which  ai 
a  short  mesentery   or  an   incomplete  peritoneal   invi-euuru* 
the  posterior  abdominal  or  pelvic  wall,   so   that  they 
escape  :  thus  the  rectum,  especially,  the  lowest  portioas  of 
ileum,  and  the  duodenum.*      As  a  result  of  the  local  ^  rnii- 
tions  and  other  forces,  compression  occurs  most  frequentlv  -la 
seventy-one  per  cent,  of  the  cases^n  the  tme  pelvis.    Xo  farihtf' 
explanation  is  needed  of  the  fact  that  this  kind  of  iraperm«i' 
bility  liap]:»ens  more  frequently  in  females  than  in  males. 


For  examples  of  compressing  causes^  I  refer  to  the  numerous  cases  of  com] 
of  the  rectum  or  other  portions  of  the  intestine  by  uterine  and  ovarian  turn  ^^ 
retroflexion  and  retroversion  of  the  uterus,  especially  when  it  is  enlarged  i  ,^  i '  . 
nancy  (Meigs  ^  Putegnat  *)»  by  abscesses  and  tumors  having  their  origin  i»  iht-rm 
of  the  pelvis,  the  sacroiliac  synchondrosis,  etc  ;  also  compression  by 

'  My  Ktati sties  of  I^  canes  of  compression  texclusiTe  of  compTeaaion  Ijy  tbeian^ 
and  its  Kiesentery'i  give  : 

Compression  of  the  rectum  in .»..-,...  „ *  ♦ , 60  per  oent.        , 

**  **      lower  part  of  ileum. 10      *' 

*  *  *  *      sigmoid  fi  exure ,  colon  descendena  and  fler- 

ura  sinistra  together , 12      " 

"  ''     duodenum 7      ** 

**  **      ascending  colon  and  flesrara  dostts,-*..      d      ** 

**  **      middle  portion  of  ileum. < . . .  *    4 

**  * '      the  transverae  colon. ,....,..,,,, 

*  Quoted  by  Duchanssoy,  p.  372. 
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itic  ttunors,  large  reslcal  calculi  (Tulpius  ^)^  bj  tubftl  pregnancj  (Hipp. 
i*) ;  compression  by  subperitoneal  tumors  and  abficeasea,  or  thos€  hftTing  their 
i  m  the  vertebral  column,  by  ttb^MM^ssea  by  congestion,  psoiis  abscessefl,  pcrity- 
c  |>lilegmoiis ;  compresaion  by  various  tumori  of  the  omentum,  of  the  meaen- 
by  cyatfl  of  the  latter  (Ball,^  Sutherland  *),  by  cysts  of  the  fossa  ilcocoecalia 
itt,*  Widerh5fer  *),  by  echinococcus  cysts  (Lesauvage,^  Hauston  ^),  acute  com- 
ien  by  the  pedicle  of  a  movable  kidney  (Rollef),  of  a  movable  spleen 
nzo,'*'  Baimbrigge,^^  Ilelm^  and  Klob^'-')^  by  tumors  arising  in  the  liver  or  spleen 
ins  '*),  bj  kidney  stones,  hydronephrosis,  and  other  tumors  of  the  kidney ; 
^ivaaion  of  the  duodenum  by  tumors  arising  from  the  concavity  of  the  liver^ 
the  portal  lymphatic  glands^  by  cancers,  abscesses^  cysta  of  the  pancreas  (Kerk- 
tis,'*  Holscher,^*  Bleuland,'*  HabtTshon  (L  c),  and  others);  compression  by  the 
|iDg  of  a  portion  of  the  intestine  between  the  ribs  and  the  convexity  of  tho 
(Lavater,^^  KeUenberg '»),  etc. 


Faction   of  the   Intestinal   Canal   by   Gall-stones,  Intestinal 
Stones,  Foreign  ilodies,  and  FiBcal  Masses, 

Obitmcticin  by  O-all-Btones. 

fc  is  known  that  even  large  gall -stones  can  be  evacuated  per 
n  without  giving  rise  to  any  trouble  or  annoyance.  In  other 
5,  their  passfige  down  the  intestine  is  accompanied  bj'  severe 

1  Observ.  Lib.  III.  C.  2, 

*  D©  Faculty  Anat.  Lib.  3,  p.  23. 

*Bull.  de  la  boc,  anat.  de  Paria.  1857,  p.  400. 

*  The  Medical  Record  of  Australia,  18(5:1 

*  Wothenbl  d.  Zeitschr.  d.  k,  k.  Gesell.  d.  Aerate  in  Wien,  1803,  No.  44. 
'  Jahrb.  d.  Kindt:  rh.  II.  Jahrg. 

1  Bull,  de  la  facult.  de  m^d.  a  Paris.  1813. 

*Catalo^e  of  the  Mme.  Coll.  of  Surg,  in  Ireland.  No, 

•Path,  u,  Ther,  d*  b«wegl,  Niere.  ErL  18fJ^J, 

^^  Arch.  ge'M.  de  med.  4  Serle.  T.  XVL  p.  5CKJ. 

J*  Ibid.  p.  505. 

"  Wien,  Wocht-nhl.  ia>a,  37. 

*•  Quoted  by  Ihichaussoy. 

"  Oba.  anat.  43. 

"  Schmidt'a  Jahrb.  III.  Suppl.  Bd.  163. 

I'Mna,  fmat.  No.  1053. 

I'^Thea.  Inan^.  5.  C.  I  o, 

>*D]M.  IjQiAtig*  ErL  1861. 
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colics,  irregular  evacuations,  meteorism,  and  vomiting.    In  a  third 
set  of  cases,  the  gall-stone  is  arrested  at  some  point  in  the  intes- 
tine, and  there  blocks  up  its  lumen.     This  occlusion  may  be  per- 
manent, and  cause  death.     It  is  often  overcome,  sometimes  after 
the  most  severe  symptoms  of  internal  strangulation  have  appear- 
ed accompanied  by  stercoraceous  vomiting  lasting  for  several 
days  (Wilson,  Marotte,  and  others).     The  passage  is  sometimes 
freed  suddenly  with  immediate  remission  of  the  severe  symp- 
toms ;  this  happens  when  the  gall-stone  obstructs  the  lower  part 
of  the  ileum,  and  passes  suddenly  into  the  cgecum,  or  when  it  is 
evacuated  after  having  lodged  in  the  rectum.     It  is  not  always 
upon  the  size  of  the  stone  that  the  one  or  the  other  of  these 
occurrences  depends.     The  shape  also  is  of  importance.    Thus  a 
long  cylindrical  stone  with  a  small  transverse  diameter  may  pass 
without  causing  any  trouble,  while  a  much  smaller  one,  if  it  is 
spherical  and  has  a  greater  diameter,  may  occlude  the  intestine. 
The  size  of  the  intestine  also,  which  varies  within  physiological 
limits,  as  well  as  accidental  causes,  have  some  influence. 

It  is  a  fact,  proved  by  many  observations,  that  even  large  gall-stone8  can  pi« 
gradually  through  the  distensible  bile  ducts,  and  in  this  way  reach  the  intestine 
Abercrombie  (1.  c,  S.  166)  found  in  a  fatal  case  of  lodgment  of  a  gall-stone  in  the 
small  intestine  (the  stone  measured  four  inches  in  longitudinal  and  three  and  a  b&lf 
in  transverse  circumference)  the  ductus  choledochus  communis  so  enlarged  that  it 
would  admit  a  finger.  *  In  other  not  infrequent  cases  a  fistula  forms  between  the 
gall-bladder  and  the  duodenum,  and  the  stone  makes  its  way  through  it  into  the  in- 
testine. It  is  exceedingly  rare  that  the  expulsion  takes  place  into  the  colon  throng 
a  fistula  between  it  and  the  gall-bladder.* 

The  gall-stone  may  lodge  at  any  point  in  the  small  intestine, 
most  rarely  in  the  middle  of  the  ileum,  more  frequently  in  the 
duodenum  and  jejunum,  most  frequently — ^and  here  I  go  against 
other  opinions — in  the  lowest  part  of  the  ileum,  one  or  two  inchee 
above  the  ileocsecal  valve."      The  cause  lies  in  the  diminution 

'  Compare  Morgagni,  Ep.  XXXVIL  Art.  46. 

« Murchison,  Lend.  Path.  Soc.  Vol.  XXII. 

'  Of  the  thirty-two  cases  of  obstruction  by  gall-stones  in  which  the  podtUm  of  tbe 
stone  is  given,  contained  in  my  statistics,  it  occupied  the  duodenom  and  jejunum  in  10 

The  middle  of  the  ileum  in 5 

The  lowest  part  of  the  ileum  in 17 
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the  calibre  of  the  intestine  undergoes  as  it  approaches  the 
I,  and  partly  also  in  the  fixation  of  the  lower  part  of  4;he 
by  a  short  mesentery. 

Sometimes  it  happens  that  after  the  gall-stone  has  made  its  way  into  the  lowest 
of  the  ileum,  it  remains  there  for  a  long  time,  obstructing  it  only  incompletely, 
gires  rise  to  a  set  of  symptoms  composed  of  those  of  constriction  of  the  intes- 
,  mnd  repeated  temporary  occlusions.      (Meteorism,  colics,  visibleness  of  the 
phied  folds  of  the  intestine :  attacks  which  exactly  resemble  hepatic  colic, 
that  they  are  associated  with  much  meteorism.)     Circumscribed  peritonitis 
from  the  irritation  excited  by  the  gall-stone  in  the  intestinal  walls,  and  pro- 
annular  narrowing  of  the  ileum  at  the  corresponding  point,  wliich  finally 
such  a  degree  that  the  engaged  gall-stone  becomes  fixed  and  causes  death 
bthe  symptoms  of  permanent  occlusion.     Sometimes  the  stone,  by  remaining  in 
«anal  for  a  long  time,  pushes  out  its  wall  on  one  side  in  the  form  of  a  false 
cle.     Such  diverticles  have  been  found  in  the  duodenum  (Chomel,'  Harly ') 
"^•tell  as  in  the  ileum  (Halxjrshon,  L  c,  S.  263).     Finally,  the  rarest  termination  is 
k  of  evacuation  of  the  gall-stone  through  the  abdominal  wall  with  formation  of 
Intestinal  fistula.     A  stone  remaining  for  a  long  time  in  the  canal  or  in  a  di- 
ide  may  grow  by  the  superposition  of  fresh  layers  by  the  passing  contents  of  tlie 
I^UBllne.    In  this  way  are  formed  stones  having  a  radiating  cholesterine  nucleus  in 
ceotre,  and  a  shell  composed  of  the  phosphate  of  ammonia  and  magnesia,  and 
phosphate  of  lime,  in  which,  however,  may  be  mingled  decomposed  bilirubin 
a  small  amount  of  cholesterine.  A  gall-stone,  that  has  been  lying  in  a  diverticle, 
',  as  a  result  of  vigorous  peristaltic  action,  or  because  it  grows  more  and  more 
the  lumen  of  the  canal,  make  its  way  out  of  it  into  the  intestine,  and  either 

piiiide  the  latter  or  be  evacuated  per  anum. 

% 

\  *  Fatal  obstruction  by  gall-stones  has  been  observed  only  in  the 
■Hall  intestine.  Still  the  most  severe,  though  temporary,  symp- 
of  impermeability  of  the  colon  have  been  repeatedly  caused 
the  lodging  of  one  or  more  choleliths  in  the  sigmoid  flexure 
'  rectum.'  When  there  is  stenosis  of  the  ileum  or  colon,  occlu- 
can  be  caused  by  smaller  stones.  As  for  sex,  of  the  forty- 
I  cases  of  my  statistics,  thirty -two  were  females,  nine  males. 

As  the  relative  frequency  of  gall-stones  in  men  and  women  was,  according  to 
Vein's  excellent  statistics,  as  two  to  three,  it  is  perhaps  proper  to  infer  that  large 
pM-stones  capable  of  causing  occlusion  are  formed  more  frequently  in  women.    As 

*Hist.  de  I'acad.  roy.  1710.     Obst.  anat  3. 

•Trans,  of  the  Path.  Soc.  of  London.  Vol.  VIII.  235. 

*L€o,  quoted  by  Henoch.  L  c     EJirUch,  Gaz.  med.  de  Paris,  1845,  167. 
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for  age,  it  happens  almost  always  in  late  life,  after  the  age  of  fifty,  and  indeed  bj 
far  the  most  frequently  after  the  age  of  sixty  years ;  in  only  a  few  exceptional  caaei 
was  the  age  less  than  fifty  J  Since  gall-stones  are  not  correspondingly  more  frequenl 
in  later  than  in  early  life,  we  must  conclude  that  by  a  long  stay  in  the  intestiiie  ibej 
gradually  increase  to  a  size  which  is  sufficient  to  cause  occlusion. 

A  few  days  ago  Prof.  Liebermeister  showed  in  his  Clinic  a  gallHBtCMie  which  hid 
completely  occluded  the  ctecum  not  far  from  the  small  intestine.  The  patient,  t 
man  a  little  over  sixty  years  of  age,  had  died  with  symptoms  of  ileus  lasting  for 
seven  days.  The  concretion  now  lying  before  me  is  one  of  the  largest  of  those 
found  in  the  fifty -two  cases  of  fatal  obstruction  by  gall-stones  and  also  of  those 
that  have  been  passed  per  anum.  It  has  the  form  of  the  gall-bladder,  and  in  the 
centre  is  composed  of  a  radiating  nucleus  of  cholesterine  shining  like  silk.  Hie 
other  layers  arc  made  of  a  mixture  of  bile  pigment,  chalk,  and  cholesterine.  As  it 
has  been  proved  chemically  and  microscopically  that  the  latter  is  present  in  large 
quantities,  this  is  a  real  gall-stone.  Its  length  is  seven  and  a  half  centimetres,  its 
greatest  circumference,  that  according  to  which  it  was  lodged  in  the  intestine,  b 
12.7  ctm.,  its  greatest  diameter  four  ctm.,  its  weight  51.2  grammes.* 

Ordinarily,  intestinal  and  gall-stones  can  be  distinguished  from  one  another  by 
their  simple  appearance.  The  light  weight  of  most  large  gall-stones,  their  rsdiited 
structure,  their  glistening  appearance,  and  the  fatty  feeling  of  the  cholesterine  stoDO, 
is  very  characteristic.  In  doubtful  cases,  the  distinction  can  be  made  by  chemicil 
analysis.  For  tlie  clinical  diagnosis,  it  is  sufficient  to  treat  a  small  piece  of  the  stone 
in  a  test  tube  witli  alcohol,  and  then  with  nitric  acid.  The  question  is  decided  bj 
the  well-known  rings  of  color  formed  by  the  bile  pigment  about  the  fragment  of  the 
stone,  which,  being  of  light  specific  gravity,  usually  floats  in  the  liquid.  The 
altered  bile  pigment  of  the  intestinal  stone  does  not  give  the  same  result.  Another 
fragment  may  be  boiled  in  alcohol,  and  then  suddenly  cooled.  The  cholesterine 
separates  in  glistening  flakes,  often  in  the  form  of  a  thick  milky  magma,  which,  on 
being  shaken,  shows  the  silvery  glister  of  the  cholesterine  scales,  and  it  can  also  be 
easily  recognized  by  means  of  chemical  and  microscopical  examination. 

The  symptoms  of  obstruction  by  gall-stones  vary  according 
to  the  location  of  the  same.  If  this  is  in  the  duodenum,  vomiting 
begins  at  once,  and  furnishes,  until  death,  abundant  quantities  of 
bih».     The  collapse  is  rapid,   the  abdomen  retracted,  the  urine 

•  The  youngest  person  with  obstruction  by  gall-stone  is  one  mentioned  by  Pesoodc: 
twenty-seven  years  old.     Lend.  Path.  Soc.  Vol.  I.  255. 

'  Almost  as  large,  or  even  somewhat  larger,  gall-stones  occluding  the  intestine  are 
mentioned  by  Du ehner  {Ken\e  and  Pfeiiffer'i  Zelt^chrift.  XI.  1850),  8  ctm.  long.^H 
wide,  weight  30  grammes.  Ppe  Smith,  Lond.  Path.  Soc.  Vol.  V.  163.  18  ctm.  in  ci^ 
cumference.  Van  der  Bi/l  ibidem.  Vol.  III.  231,  11 J  ctm  in  drcamferenoe,  4^  ctSL 
in  diameter.     Bfily^  Lond.  Path.  Soc.  Vol.  X.  p.  184. 
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scanty  or  lacking.  The  course  is  peracute,  and  death  may  ensue 
in  from  six  hours  (Biichner,  1.  c.)  to  two  days.  When  the  ob- 
struction is  situated  in  the  lower  part  of  the  ileum,  notable 
meteorism,  limited  at  the  beginning  rather  to  the  hypo-  and 
mesogastrium,  occurs,  and  the  vomiting  becomes  fsecaloid  and  then 
feculent.  The  secretion  of  urine  is  not  always  diminished.  The 
duration  of  the  disease  in  these  cases  varies  from  four  to  seven 
days.  Lodgment  of  a  gall-stone  sometimes  follows  immediately 
after  a  severe  attack  of  hepatic  colic,  in  other  cases  a  long  time, 
three  years,  for  example,  in  Murchison's  case,  after  such  an 
attack,  or  after  the  symptoms  of  peritonitis  in  the  region  of  the 
liver;  which  latter  led  to  adhesions  between  the  gall-bladder  and 
duodenum,  and  thus  prepared  the  way  for  the  breaking  through 
of  the  stone,  a  process  which,  as  Habershon  justly  remarks,  may, 
however,  remain  entirely  latent.  In  chronic  cases  of  incomplete 
obstruction,  definitive  occlusion  is  preceded  for  a  long  time  by 
the  symptoms  of  diminished  permeability  of  the  small  intestine, 
and  sometimes  by  the  repeated  but  temporary  appearance  of  the 
severe  symptoms  of  total  obstruction  with  ileus.  The  diagnosis 
of  obstruction  by  gall-stones  can,  under  favorable  circumstances, 
be  made  with  probable  accuracy. 

Obstmction  by  Intestinal  Stones.* 

Stony  concretions  formed  in  the  intestinal  canal — enterolitlts 
—occur  far  more  frequently  in  certain  ruminants  and  solipeds 
(under  the  names  of  bezoars  and  aegagropilse  ^)  than  in  human 
beings.  In  the  latter  they  are  formed  and  situated  mainly  in  the 
colon,  especially  in  the  caecum^  (typhlolithiasis,  Albers),  or  in  deep 

*  Marcet^  on  the  chemic.  hist,  and  med.  treatment  of  calculous  disorders,  1817.  M. 
LoLugUr^  Mem.  sur  les  concretions,  Paris,  1825.  Forbet  and  Duncan^  Edinb.  Med.  Joum. 
VoL  XXIV.  A.  Monro^  Morb.  anat.  25.  Jdgery  Ueb.  d.  Darmsteine  des  Menschen  und 
der  Thiere.  WOrzb.  1834.  Copland,  EncycL  Worterb.  IL  3.  341.  Albers.  Arch.  f. 
phyidoL  Heilk.  1861.  Meekd,  Arch.  f.  d.  Phys.  Bd.  I.  S.  454  Jules  Cloqust,  Gaz.  de 
Paris.  5.  1855,  and  in  the  Bull,  de  Tacad.  des  sciences.  1850.  Lehmann,  Lehrb.  d.  phys. 
Ohemie,  2.  Aufl.  Leipzig.  1853.  II.  124     Tirchmo,  in  Virch.  Arch.  Bd.  20.  1860. 

'  From  aZ|  oypwt^  chamois,  and  iriXof,  hair,  known  as  *^  hairballs  "  (Gemskogeln).  The 
word  haoar  is  said  to  be  derived  from  the  Arabic,  badesar^  antidote  (?). 

*  Cases  given  by  Monro,  1.  c. 

VOL.  VII.-37 
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sacculi  of  the  colon,  or  in  false  diverticles,  or  in  the  rectal  ampulla. 
In  rare  cases  enteroliths  have  been  also  found  in  the  small  intes* 
tine,  not  far  from  the  ileocsecal  valve,  or  in  its  diverticle.' 

The  older  literature  is  rich  in  communications  on  the  subject  of  enteroliths.  But 
Tery  often  the  description  of  the  appearance  of  such  stones,  their  weight,  etc.,  lemvei 
no  doubt  but  that  they  were  gall-stones  (choleliths),  a  remark  which  Monro  jostly 
made  about  Morgagni.'  By  the  test  used  in  ancient  times,  based  upon  the  theory 
that  gall-stones  would  float  and  intestinal  stones  sink  in  water,  many  gaU-ttooa 
would  pass  for  enteroliths. 

If  we  restrict  the  term  intestinal  stone,  not  applying  it  to 
every  unusually  hard  scybalon,  I  think,  on  looking  over  the  lit- 
erature of  the  subject,  that  the  following  principal  varieties 
should  be  considered  as  real  enteroliths  : 

1.  Heavy,  stony  concretions,  showing  concentric  layers  when  diyided,  often 
with  a  chalk-like,  dirty-white  centre,  and,  towards  the  periphery,  with  alternating 
light  and  dark,  coffee  or  chocolate-colored  layers,  of  which  the  one  on  the  outside 
is  usually  the  darkest.  This  disposition  also  occurs  in  the  reyerse  order,  from  the 
periphery  towards  the  centre.'  Tlie  concretions  are  composed  in  great  part  of 
phosphate  of  lime ;  also  of  phosphate  of  magnesia  and  of  ammonia  and  magnesia, 
organic  substances  and  water.*  Sometimes  the  centre  contains  more  lime,  the 
periphery  more  magnesia.  Other  stones  are  composed  mainly  of  phosphate  of 
magnesia  and  of  ammonia  and  magnesia,  and  the  latter  is  sometimes  fonnd  upon 
the  surface  in  large  fine  crystals  (Virchow,  1.  c).  Stones  of  this  kind  arc  formed 
especially  in  the  caecum,  the  yermiform  appendix,  a  diverticle  of  the  colon,  in  rare 
cases,  also,  of  the  ileum,  and  in  large  pouch-like  sacculi.  The  concretions  increase 
in  size  very  slowly,  as  is  proved  by  the  length  of  time  during  which  they  are  often 
known  to  exist,  and  seldom  become  larger  than  a  chestnut*    Sometimes  there  are 

^  Thus  in  a  case  observed  by  Weber,  and  described  by  Albers  (in  the  text  of  the  Path. 
Anat.  Atlas),  a  real  enterolith  passed  from  the  ileum  into  a  pocket  of  the  Oeocsctl 
valve  and  caused  total  obstruction.  An  enterolith  of  the  ileum  (ileolith)  ia  mentioned 
by  Monro,  I.  c.,  p.  66. 

'  Ep.  XXXVIL  Art.  24. 

3  See  the  plates  in  the  ordinary  anatomico-path.  atlases.  Also  Maddung.  Ardi.  f .  kHn. 
Medic.  V.  122.     Monro,  1.  c.,  Plate  II. 

^Aberle  (Wurtlemb.  Corresp.-Bl.  XXXVIII.  1868),  for  example,  found  the  followiii; 
percentages:  water,  22;  phosphate  of  lime,  60.5;  phosphate  of  magnesia,  4.3 ;  sul- 
phate of  lime,  1.1 ;  extractive  matter  (alcohol  and  ether),  0.3  ;  other  oiganic  oonsttta- 
ents,  11.3. 

'  Still,  larger  ones  have  been  known  :  one  11  ctm.  (Simson),  another  19  ctm.  (I)yer), 
and  a  third,  23  ctm.  (Monro)  in  circumference,  and  one  of  23  oonoea  (Simon),  and  an- 
other of  4  pounds  (Monro  d.  Ae.)  in  weight. 
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several  such  stones  together.  In  the  case  observed  in  Niemeyer's  Clinic  thirty-two 
stones  were  evacuated,  weighing  together  two  and  a  half  pounds ;  and  in  a  case 
of  Monro's  13.  (See  also  Klebs  L  c,  S.  288.)  The  form  is  generally  rounded, 
oval,  more  rarely  with  facets  when  there  are  several  together.  They  often  have  a 
foreign  body  at  the  centre,  especially  a  fruit-pit  (Aberle,  Simson  ^),  a  piece  of  bone 
(Monro),  a  gall-stone  (Portal),  or  indigestible  pieces  of  vegetables  («.  ^.,  licorice 
fibers,  Laugier),  sometimes  also  various  other  things,  as  a  nail,  eggs  of  the  ascaris, 
(Klel>s),  a  splinter  of  granite  (Simon  *),  etc.  It  seems  to  me  worthy  of  remark,  in 
opposition  to  the  opinion  generally  held,  that  stones  of  this  kind  are  almost  always 
seen  in  young  people  or  those  of  middle  aga 

2.  Enteroliths  of  low  specific  gravity,  generally  of  irregular,  ramified  form, 
and  of  the  consistency  of  compressed  sponge.  They  have  fine  pores,  and  when 
examined  with  a  glass,  show  a  network  of  fibres,  the  interstices  of  which  contain 
indurated  fseces  and  earthy  or  solid  chalky  substances.  These  concretions  ai'e 
sometimes  perforated  wholly  (Ballonius),  or  in  part  (Monro),  or  enclose  several  large 
cavities.  They  are  composed  of  a  felted  mass  of  indigestible  vegetable  fragments. 
They  are  formed  principally  in  the  csBCum,  from  whence  they  may  make  their  way 
to  different  points  in  the  colon.  Their  size  is  ordinarily  between  that  of  a  chest- 
nut and  that  of  an  orange,  and  there  are  seldom  more  than  two  together.' 

Concretions  of  this  kind  are  by  far  the  most  frequently  described  as  "  oat- 
stones  "  (Avenoliths),  composed  of  the  closely  felted  fibres  and  husks,  and  the 
caryopses  of  panicled  plants,  with  a  large  amount  of  earthy  phosphates.  Concre- 
tions of  this  kind,  according  to  the  testimony  of  many  physicians,  have  been 
observed  very  frequently  in  Scotland,  where  the  poorer  people  eat  much  coarsely 
prepared  oaten  grits  and  bread.  But  other  suitable  vegetable  fibres  and  husks  some- 
times form  intestinal  stones  of  this  kind  when  closely  felted  together  and  impreg- 
nated with  lime  salts  (Albers,  1.  c.)  Stones  of  this  kind  are  also  observed  in  most 
cases  in  young  people  or  those  of  middle  age. 

3.  Stones,  whose  formation  is  due  to  the  long-continued  use  of  certain  mineral 
m3dicines.  Bamberger  *  observed  an  intestinal  stone  containing  eighty  per  cent,  of 
the  carbonate  of  lime  in  a  patient  who  for  years  had  eaten  freely  of  chalk.  Pure 
magnesia  stones  have  been  formed  in  the  same  way  (Cloquet,  1.  c,  Brand e,*  Henry,' 

»  Observ.  de  la  soa  m^d.  d'Edinbourg.  T.  L  363. 

^  Bnchner'B  Repert.  XVI.  215.    See  also  Porta,  Arch.  g^n.  1.  S6r.  T.  XII.  p.  432. 

3  Monro  speaks  of  a  stone  weighing  six  ounces,  and  measuring  ten  ctms.  in  length, 
nine  in  breadth.  Huss  and  Mosander  (Mas.  anat  Holmiense,  fasc.  I.  figs.  1  and  2. 
Holm.  1855)  speak  of  one  seventeen  ctm.  long,  six  ctm.  wide.  Turner  (Gaz.  mod. 
de  Paris.  1843)  tells  of  fourteen  concretions,  one  of  which  was  round  and  had  a  diam- 
eter of  seven  otm.  Three  years  afterwards,  eighteen  other  conoretions  came  away. 
(See  Hurley,  Lond.  Path.  Soc.  XI.  87.) 

*  Krank.  d.  chylopo6t.  Syst.  8.  423. 

*  Quoted  by  Oniveilhier,  1.  c. 

*  Quoted  by  Monro,  L  c.,  p.  34. 
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and  others),  also  an  enterolith  composed  of  magnesia  and  iron,  and  measuring  thirty- 
seven  ctm.  in  circumference  (Hutchinson  *),  and  a  benzoar  stone  (Prof.  Erichsen'), 
etc.    Stones  of  this  kind  also  are  formed  chiefly  in  the  csecum. 

Only  in  very  rare  cases  do  enteroliths  occlade  the  intestine 
suddenly  without  having  given  rise  to  premonitory  symptoms. 
This  happens  only  with  those  stones  which  are  formed  in  diver- 
ticles  of  the  small  intestine,  and  then  suddenly  make  their  way 
into  the  intestine  and  occlude  it.  In  most  cases  grave  trouble  in 
the  abdomen,  leading  to  emaciation  and  hypochondria,  and  some- 
times all  the  signs  of  diminished  permeability  of  the  intestine 
precede  this  for  a  long  time,*  or  frequently  repeated  attacks  of 
typhlitis  and  perityphlitis,  until  finally  death  is  caused  by  per- 
foration or  complete  obstruction  of  the  intestine,  or  complete 
recovery  follows  the  evacuation  of  the  stone  (Monro,  Albers,  and 
many  others).  In  these  cases  a  tumor  can  often  be  felt  in  the 
abdomen  which,  taken  in  connection  with  the  cachectic  appear- 
ance of  the  patient,  is  not  unfrequently  supposed  to  be  cancer, 
until  it  disappears  and  leaves  no  trace  after  evacuation  of  the 
concretion. 


ObBtmction  by  Foreign  Bodies.^ 

Foreign  bodies,  swallowed  in  consequence  of  carelessness, 
fright,  mistake,  or  with  a  view  to  suicide  (most  frequently  by 
children,  lunatics,  hysterical  individuals,  and  jugglers),  are  often 
evacuated  per  anum  after  a  longer  or  shorter  period,  and  after 
having  caused  more  or  less  trouble,  sometimes  none  at  all.  This 
has  happened  even  when  the  object  was  quite  large. 

The  most  various  kinds  of  objects  haye  gotten  into  the  intestines  in  this  way  and 
been  evacuated  again,  partly  without  having  caused  any  trouble;  thus,  for  example, 
large  pieces  of  bone,  glass-balls,  stones,  needles,  coins,  in  a  few  cases  even  large 

'  Transact.  Lend  Path.  Soc.  VI.  p.  203. 

«Ibid.  XI.  86,  etseq. 

'  In  Watson's  case  (Edinb.  Med.  Joum.  XIL  1868),  thirty  yean,  in  one  of  Mcfnxo'i 
five,  in  another  seven  years,  in  Turner's  four,  in  Simson^s  six  years.  In  a  case  recorded 
by  Paterson  (Edinb.  Med.  Joum.  1868)  severe  attacks  of  ileus  oocorred  zepeatedly. 

*  Peter,  Arch.  g6n.  de  m6d.  Sept.  1855.  (JloqueL  ibid.  T.  V.  869.  See  alflo  GUnOer, 
Lehre  v.  d.  blut.  Operat.  L  o. 
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pieces  of  wood  and  iron,  keya,  knives,  a  fork,  dagger-blade,  small  flute,  a  spoon, 
whetstone,  etc  Schrdder  van  der  Kolk  saw  a  lunatic  who  evacuated  per  anuin  on 
the  tliird  day  after  he  had  swallowed  them,  a  door- key  eleven  ctm.  long,  and  a 
nail  twelve  ctm.  long.  A.  Rothmund  *  extracted  from  the  rectum  a  piece  of  iron 
eight  and  a  half  Paris  inches  long,  and  as  thick  as  the  little  finger,  on  the  nineteenth 
day  after  it  had  been  introduced  by  tbe  mouth.  Annaudale  ^  saw  a  child  three  years 
old  pass  per  anum  a  breastpin  five  ctm.  long,  which  it  had  swallowed  a  short  time 
before.  The  same  author  relates  that  London  counterfeiters,  when  arrested  while 
passing  their  money,  used  to  swallow  it,  and  afterwards  procure  its  evacuation  by 
eating  large  quantities  of  cheese  and  hard-boiled  eggs.  In  many  dbtricts  the  inges- 
tion of  a  large  amount  of  raw  cabbage  is  a  popular  means  employed  with  a  similar 
object.  In  Zoja's'  experiments  upon  dogs  and  cats,  needles  were  evacuated  in  from 
twenty-four  to  thirty-six  hours  after  having  been  swallowed.  Not  unfrequently,  as 
examples  have  shown,  large  foreign  bodies  remain  for  a  long  time,  even  for  years, 
in  the  stomach  until  they  cause  death  by  perforation,  or  escape  in  consequence  of 
the  formation  of  a  gastro-colon  fistula,  or  per  vias  naturales.  We  constantly  find 
cases  recorded  in  which  balls  of  hair*  (cheveux  enchevfitrCs)  have  been  formed  in 
the  stomachs  of  women,  who,  as  a  result  of  hysteria,  lunacy,  or  a  bad  habit,  have 
made  a  practice  for  years  of  swallowing  liaii-s,  wool,  or  yam.  These  balls  grow  to 
a  considerable  size,  manifest  themselves  by  a  tumor  in  the  epigastrium,  and  cause 
death  either  by  the  complete  arrest  of  digestion  with  chronic  vomiting  and  signs  of 
inanition,  or  by  perforation,  or  because  the  mass  of  hair  has  made  its  way  into  the 
duodenum,  or  ileum,  and  occluded  it.  In  one  of  these  cjises  the  accumulation  of 
the  hair  took  place  in  the  ciBCum,  ultimately  obstructed  the  ileoctecal  valve,  and 
caused  death  by  ileus  (Teft  *). 

A  foreign  body  that  has  passed  from  the  stomach  into  the  in- 
testines seldom  causes  immediate  and  acute  occlusion.  Ordi- 
narily it  tarries  for  a  long  time  in  the  duodenum,  lower  ileum, 
caecum,  or  rectum,*  and   there  excites  the  more  or  less  severe 

^  For  the  literature  of  foreign  bodies,  S.  A.  aus  d.  **  Deutschen  Klinik,"  1859,  No. 
15,  et  seq. 

'  Edinb.  Med  Joum.  1863.  VIII.  Other  interesting  cases  are  mentioned  by  Cruveil- 
hier,  L  c.  Wirige,  Schmidt's  Jahrb.  Bd.  92.  S.  114.  Pilcher^  Lancet  1860.  Bamberger^ 
1.  a,  S.  428. 

3  Virch.-Hir8ch*8  Jahresb.  1867  and  1868. 

*  Examples  may  be  found  in :  CruveUhier^  M^m.  de  Tacad.  roy.  de  m€d.  1777.  PoUok 
(Lond.  Path.  Soc.  Vol.  III.  p.  327),  a  mass  of  hair  fourteen  inches  long,  two  inches  thick. 
6,  May  (Assoc.  Joum.  1855).  Tkst  (Brit.  Med.  Journ.  1869),  a  mass  of  hair  weighing 
thirty  ounces.  JRuM^el,  Times  1869.  Inman^  ibidem. 

» Schmidt's  Jahrb.  Bd.  135.  S.  75. 

*  Not  nnfreqnently  also  in  portions  of  tbe  intestine  which  constitute  hernias  (/.  L, 
Petit,  Planque^  Critc/iett,  Lond.  Path.  Soc.  I.  268,  and  many  others,. 
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symptoms  of  partially  obstructed  permeability.  The  escape o{ 
the  foreign  body  tlirougli  the  abdomiiuil  walls — this  liapijeoi 
more  rarely  into  the  vagina,  or  fi'om  the  ileum  into  the  col'ii'' 
rectum — occurs  most  frequently  from  the  ciecuin,  the  faviir- 
resting-place  of  foreign  bodies. 

We  include  here,  also,  obstruction  of  the  intestine  by  inli:- 
tible  masses  which  have  been  taken  with  tlie  food.  Usuallv  thr^ 
are  accumulations  of  fruit-pits,  grape-skins,  husks,  fibres,  aaj 
other  vegetable  remains,  which,  without  the  aid  of  a  previoodf 
existing  stenosis,  produce  an  obstruction  (by  accumnlatioii)  oflk 
colon  or  rectum,  more  mrely  of  the  lowest  part  of  the  ileum.' 

The  appeamuce  of  i>eritonitis  often  helps  essentially  in  joA 
cases  to  make  the  impermeability  permanent.  ^  Not  a  few  of  tin 
recorded  cases  of  **  recovery  from  ileus  "  were  obstructions  of  till 
kind  by  accumulated,  indigested  masses,  which,  after  thegrar* 
est  symptoms  had  appeared,  w^ere  removed  spontaneously,  orbjr 
suitable  means.  Foreign  bodies  and  large  indigestible  masm 
phiy  an  important  part  when  the  intestine  is  constrictt^.  Tl^-^J 
either  collect  above  such  a  constriction  and  ultimately  occlui^' 
by  their  bulk,'  or  a  single  fruit-pit,  a  potato-peel,  the  einl  <.i:]i 
of  an  apple,  a  piece  of  tendon,  a  bone,  or  even  a  hard  bit  of  fcf* 
is  suffici*^nt,  if  k)dged  in  the  stricture,  to  cause  permanent  ot-dn* 
sion.  Foreign  bodies  give  rise  more  frequently  than  gaUorin^ 
testinal  stones,  to  a  constriction  by  cicatricial  bands,  or  chronil 
peritonitis,  at  the  spot  where  they  have  remained  for  a  long  tiiw*. 
Tims  foreign  bodies  that  have  been  swallowed,  and  aftentar^.^' 
evacuated  j)er  anum,  may  be  significant  for  the  diagnosis  of  -  ' 
sequent  constriction  of  the  intestine* 

^  MnrJihnUt  Med.  Chir,  Tram.  XXXV,  p,  05,  mentiona  a»  obatmcticm'bjr-iMJcomttiit* 
of  the  ducM^eiium  by  a  poand  of  needles  tliat  had  been  swallowed. 

'^  Examples  of  sucjIi  obatruotions-by-acciimiilation  without  stenofiis  i  Lnngiff,  M* 
deracad.  de  m'kL  T.  I.  p.  413,  1S2H.     Qj^nn,  Loud.  Path.  Soc.  V.  145  ^fourpoMi"** 
cocoanafc  fibres  .  Langdnn-D^wn^  ibid.  XIII.  1867,  also  oocoannt  fibres*     FnrthenNl* 
Deionniitie  (quoted  by  Dtiahatissoy),  obatraction  by  B«ven  hundred  cherry- 
om/*,  Gax.  m^'d,  de  Purifl,   1848.     Mnrgerie  (L'tTaioa,  1867).      L*ifoa,  Vi 
Jahresber,  ISflO.     Makmfm^i,  Arch.  ^.  q.  I,  XXVII L  408. 

^ThuB  Cnireiihkr  saw  six  hundred  and  Bevetiteen  cherry- stonee 
flteiiOBis,  M^^rd  a  mass  of  fig-seed^,  Cnmpton  ctnTant-seed.s ;  siniil 
hy  Lt^tfUj   3farchegieau^    Uaron^  BrUtowt^  Legg\  KaUichmidt^  i 
BcmrdoR^  and  many  others. 
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More  frequently  than  by  the  mouth,  foreign  bodies  make 
their  way  into  the  rectum  by  accident,  through  malicious  design, 
in  children  irritated  by  worms,  in  lunatics  and  idiots,  through 
unnatural  gratification  of  the  sexual  appetite,  and  they  often 
remain  there  for  a  long  time,  in  the  capacious  ampulla,  without 
causing  any  annoyance. 

In  other  cases,  especially  when  they  get  higher  up,  they  cause 
more  or  less  complete  obstruction,  or  kill  by  perforation,  perito- 
nitis, ulceration  of  the  cellular  tissue  of  the  pelvis,  etc.  The 
records  contain  abundant  examples  of  the  most  singular  objects 
which  have  gotten  into  the  intestines  in  this  way  :  bottles,  glasses, 
pomade-pots,  forks,  wooden  pegs,  tallow-candles,  a  pestle,  coflfee- 
cup,  iron  pincers,  a  pigtail,  etc.  For  details  we  refer  to  the  surgi- 
cal text-books.^ 

At  a  time  when  it  was  the  fashion  to  consider  intestinal  worms  responsible  for 
every  possible  disease  and  symptom  of  disease,  we  cannot  be  surprised  to  find  re- 
corded numeroos  examples  of  an  ileus  verminosus,  supposed  to  be  due  to  occlusion  of 
the  intestinal  canal  by  masses  of  worms.  After  a  careful  examination  of  the  literature 
bearing  upon  this  point,  I  must  consider  the  occurrence  of  fatal  obstruction  of  the 
intestines  by  masses  of  worms  as  not  proven,'  without,  however,  wishing  to  deny 
that  they  might  aid  in  producing  definitive  occlusion  when  constriction  was  already 
present  In  many  cases  of  fatal  illness  with  vomiting,  colics,  and  constipation, 
which  remained  unexplained  by  an  incomplete  autopsy,  the  earlier  physicians  were 
contented  to  consider  some  mass  of  worms  that  was  discovered  as  the  cause  (for 
example,  in  peritonitis,  perforation,  etc.)* 


Oceluslon  of  the  Intestinal  Canal  by  Masses  of  Fseces.     ^^  Ileus 

Paralyticus," 

Conditional  npon  Habitnal  Constipation. 

We  have  in  mind  here  those  occlusions  of  the  canal  which  are 
due  simply  and  solely  to  the  insufficiency  of  the  forces  destined 
to  move  the  contents  of  the  intestines  forward,  and  whose  ulti- 

'  See  O&nther^  Lehre  v.  d.  blutigen  Operation,  1.  c.  F.  Esmarch,  in  Pitha-Billroth'a 
Hbd.  d.  Chir.  IIL  Bd.  2.  Abth.  5.  Lief. 

*  (^«  oases  also  (Edinb.  Med.  Joum.  1859),  Neuffer's^  Wiirttemb.  Corresp.-Bl.  1861, 
and  still  less  the  muoh-qnoted  one  of  Parkinson  (Schmidt's  Jahrh.  1837.  XIII.  40),  in 
my  judgment  are  not  demonstrative. 
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mate  paralysis  leads  to  permanent  arrest  of  the  advance  of  the 
faeces  and  to  the  symptoms  of  ileus.  We  have  here  to  deal 
mainly  with  chronic  conditions,  which,  without  the  coeidstence 
of  constriction  of  the  canal,  have  yet  been  associated  for  a  long 
time  with  the  symptoms  of  habitual  constipation,  have  even 
sometimes  caused  temporary  occlusion,  and  have,  finally,  led  to 
permanent  occlusion,  under  certain  conditions  yet  to  be  con- 
sidered. Many  of  the  ''cures  of  ileus"  by  electricity,  massage, 
mercurius  vivus,  tobacco,  belladonna,  etc.,  which  are  so  fre- 
quently met  with  in  medical  literature,  are  nothing  but  severe 
coprostases  which  have  gone  on  to  fsecaloid  vomiting,  and  have 
yielded  spontaneously  (increase  of  the  catarrh,  exudation  into 
the  canal,  and  softening  of  the  obstructed  masses  of  faeces),  or  to 
injections,  and  have  terminated  in  recovery  with  the  evacuation 
of  an  often  considerable  quantity  of  faeces.^ 

To  produce  ileus  paralyticus,  it  is  sufficient  that  a  long  pr- 
tion  of  the  intestine  should  be  incapable  of  peristaltic  action. 
The  intestinal  contents  collect  in  this,  and  oppose  an  obstacle  to 
the  peristaltic  action  of  the  portion  of  intestine  lying  above  it, 
which  is  greater  as  the  paralyzed  piece  is  longer.  A  further 
obstacle  to  the  advance  of  the  contents  arises  from  the  fact  tliat 
the  intestine  lying  below  the  paralyzed  portion — as  is  always 
the  case  below  occlusions — becomes  contracted  (contraction  of 
inanition),  and  thereby  an  increased  opposition  is  made  to  the 
advance  of  the  contents  which  have  become  consolidated  into  a 
uniform  mass.  Another  consequence  of  the  paralysis  is  the 
hyperextension  of  the  paralyzed  portion  ;  the  accompanying 
stretching  and  separation  of  the  circular  muscular  fibres  destroy 
the  last  chance  of  a  return  of  the  peristaltic  power.  Finally, 
the  peritoneum  of  the  paralyzed  portion  usually  becomes  sooner 
or  later  the  seat  of  more  or  less  inflammation,  which  leads  to  the 
serous  infiltration  of  the  muscular  layer,  and  renders  it  incapable 
of  contraction.  Not  unfrequently,  also,  does  peritonitis  play  a 
more  primary  etiological  part ;  for,  starting,  for  example,  from  a 
stercoral  ulcer  of  the  caecum  due  to  chronic  coprostasis,  it  may 
give  rise  to  paralysis  and  hyperextension  of  the  corresponding 

^  Cases  of  this  kind  in  Lavergru'a  Clin,  de  Mont^llier,  1843. 
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portion  of  intestine  and  to  permanent  arrest  of  the  faeces  (^'  ileus 
inflammatorius  "  of  the  ancients). 

Usually,  permanent  occlusion,  produced  in  the  above-described 
way  by  the  complete  abolition  of  the  forces  which  provide  for 
the  advance  of  the  faeces  and  defecation,  is  preceded  by  pro- 
longed and  ultimately  severe  coprostases.  Still,  paralysis  of  a 
portion  of  the  intestine  plays  an  important  part  under  various 
other  circumstances  in  the  definitive  arrest  of  the  fsecal  current. 
An  existing  obstacle,  for  example,  whether  it  be  stricture,  bend- 
ing, or  compression,  can  for  a  long  time  be  compensated  for  by 
hypertrophy  of  the  muscular  coat.  Finally,  this  compensation 
abates,  the  muscle  relaxes,  stagnation  follows  with  hyperexten- 
sion,  paralysis  of  the  intestine  above  the  obstacle,  and  permanent 
arrest  of  the  movement  of  the  faeces.  Circumscribed  peritonitis 
above  the  occluded  point  is  not  necessary  in  this  case  to  cause 
the  paralysis,  although  it  often  does  so.  It  is  still  simpler  when 
the  intestinal  wall  is  infiltrated  by  a  cancer  which,  without  caus- 
ing any  considerable  constriction,  makes  a  portion  of  the  intes- 
tine incapable  of  peristaltic  action,  and  in  this  way  stops  the 
advance  of  the  fseces.  A  loop  of  intestine,  that  has  been  stran- 
gulated in  an  external  hernia  and  fortunately  reduced,  may  have 
been  so  completely  paralyzed,  partly  by  the  peritonitis  and 
partly  by  the  injury  inflicted  by  the  strangulation  and  taxis,  that 
the  symptoms  of  strangulation  continue  until  death.  Further- 
more, those  rare  cases  in  which,  during  diarrhoea  (Annesley*), 
or  tuberculosis  of  the  intestine  (Haug,  1.  c),  or  typhoid  fever,* 
or  in  the  course  of  a  severe  chronic  intestinal  catarrh  (Mosler '), 
death  follows  with  stercoral  vomiting  and  the  other  symptoms  of 
impermeability  of  the  intestine,  while  no  mechanical  obstruction 
can  be  found  at  the  autopsy,  cannot  be  explained  otherwise  than 
by  serous  infiltration,  degeneration,  and  relaxing  of  the  muscular 
coat,  especially  in  the  neighborhood  of  large  typhoid,  tuber- 
culous, or  dysenteric  ulcers,  leading  to  a  paralytic  condition  of 


'  Researches  on  the  diseases  of  India,  VoL  IL    See  also  Grieainger^  Oes.  Abhdlg.  II. 
8.  686 ;  Mercier,  Gaz,  m^d.  de  Paris,  1867. 
*  Bamberger,  1.  a,  8.  160. 
'Arch.  d.  Heilkunde,  1864,  V.  Jahrg.  8.  113. 
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the  muscular  coat,  and  thereby  to  arrest  of  the  advance  of  tltt 
contents  of  the  intestine.  ^ 

Acute  diffuse  peritonitis  produces  functional  weakn«?s5of  *L* 
muscular  coat  as  a  rea  tilt  of  itt3  serous  inliltmtion,  Cniii;,,  i 
constipation  and  meteorism  result.  (The  first  is  usuu 
only  in  cases  of  puerperal  peritouitis,)  Since  now,  ton. 
other  symptoms  of  acute  peritonitis  are  sometimes  com].]  ; 
covered  by  those  of  acute  internal  strangulation,  and  aapMiiai? 
as  stercomceous  vomiting  may  be  absent  in  the  latter  whtju 
course  is  rapid,  it  may  become  impossible  in  many  case^  to 
whether  we  have  to  deal  with  an  acute  internal  strangulatioi 
with  a  very  acute  (foudruyante)  peritonitis  excited  hy 
unknown  cause. 

Less  rarely  do  we  find  recorded  cases  in  Avhich,  in  the 
of  a  partial  or  general  peritonitis  (this  lias  been  observed 
frequently  in  circumscribed   peritonitis   about   the  cfficttin, 
typhlitis^),  the  functional  weakness  of  the  muscular  coat  diifti 
serous  inliltratiou  has  increased  to  total  functional  incaj 
even  stercoraceous  vomiting  followed  meteorism  andcoiisli; 
and  completed  the  symptoms  of  internal  strangulution.    lti| 
evident  that  in  such  cases  of  ileus  paralyticus  the  diagnosis 
be  incorrect,     liauer  (this  Cyclopa3dia,  Dis,  of  the  Pfritoi 
mentions  a  case   of   tubercular  peritonitis,    with  sten^oj 
vomitingj  in  which  not  a  sign  of  mechanical  obstruction  cotildi 
found  at  the  autopsy,     I  myself  saw,  a  short  time  ago,  a 
simihir  case    of    chronic   tubercular    peritonitis,   which 
fatally,  in  consequence  of  an  acute  exacerbation  of  tli« 
tonitis,  causing  constipation,   which  lasted  fourteea  da; 
stercomceous  vomiting.     The  autopsy  showed  the  calibre 
canal  normal  at  every  point.     There  was  recent,  togt?tber 
older,  peritonitis.     The  nieteoristic  loops  of  the  small  iiit< 
w^ere  adherent  to  one  another  in  many  places,  and  were  so 
hy  innumt^ahle  old  adhesions  into  a  uniform  co 
tliat  the  enterotome  was  passed  with    difficulty    ♦ 
hibyrinth  of  the  convolutions.     So  long  as  the  c< 


'  Bamhnger,  I  c,  S.  im     Tmmix,  Bull.  gen.  de  th^rap.  1870;  al 
case  m  PeterRb.  iiied.  Z%.  1800.  XIV,  S.  374. 
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the  intestine  was  not  lost  in  this  case,  the  contents  could  be 
moved  forward  normally,  notwithstanding  the  numerous  attach- 
ments. But  when  the  acute  exacerbation  of  the  peritonitis 
caused  paralysis  of  the  muscular  coat,  this  was  no  longer  possi- 
ble, and  the  signs  of  impermeability  appeared. 

Finally,  we  include  also  in  ileus  paralyticus  those  rare  cases, 
coming,  however,  from  trustworthy  sources,^  in  which  a  severe 
injury  to  the  abdomen — e,  g.^  a  kick  by  a  horse — has  been  fol- 
lowed by  all  the  symptoms  of  occlusion  of  the  intestine,  and  yet 
no  mechanical  obstruction  was  found  at  the  autopsy.  Here,  too, 
we  must  seek  the  cause  in  paralysis  of  the  injured  portion  of  the 
intestine,  although  in  many  of  tliese  cases  it  remains  doubtful 
whether  the  traumatism  has  produced  the  paralysis  and  the 
fa&cal  vomiting  directly  or  by  the  intervention  of  the  peritonitis 
w^hich  it  has  excited. 

In  rare  cases  complete  paralysis  and  death,  with  symptoms 
of  ileus,  have  been  observed  in  affections  of  the  spinal  cord.  An 
interesting  case  of  this  kind,  in  progressive  ascending  degenera- 
tion of  the  spinal  cord,  is  recorded  in  the  Berichten  des  k.  k. 
allg.  Krankenhauses  in  Wien  (1865.  S.  69). 

Before  we  discuss  the  conditions  under  which  accumulation 
of  fseces  and  habitual  constipation  lead  to  permanent  occlusion 
of  the  intestine,  I  must  give  a  brief  consideration  to  the  causes 
of  habitual  constipation. 

If  the  healthy  adult  has,  upon  an  average,  one  or  two  stools 
within  the  twenty-four  hours,  containing  from  one  hundred  and 
twenty  to  one  hundred  and  eighty  grammes  of  faeces  and 
seventy-five  per  cent,  of  water,  there  are  yet  frequent  variations 
lying  within  the  limits  of  health,  both  as  regards  the  number  of 
the  stools  and  the  quantity  of  the  faBces,  which  depend  upon 
numerous  forces  not  always  clearly  understood.  The  easiest  for 
us  is  the  insight  into  the  causes  which  produce  the  normal 
variations  in  the  quantity  evacuated.  The  investigations  of 
Bischoff  and  Voit^  have  shown  that  this  depends  far  more 
upon  the  quality — abundant  with  vegetable,  small  with  animal 

I  UUdreth,  Philad.  Med.  Rep.  1871.     Petrem,  1.  o.     Oouzee,  Ganstatt^s  Jahresber. 
1843.  III.  S.  425. 

*  D.  Gea.  d.  ErnShmng  d.  Fleiflchfresser.  Leipzig  and  Heidelberg,  1860,  S.  280. 
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diet — than  upon  the  quantity  of  the  food  ingested,  so  long  as 
this  does  not  exceed  the  maximum  of  digestion.  Less  clear  are 
the  causes  of  the  physiological  variations  in  the  number  of  daily 
stools  in  different  men.  There  are  healthy  adults  whose  bowels 
move  only  every  two  or  even  every  three  days  ;  *  while,  on  the 
other  hand,  others  enjoying  perfect  health  defecate  three  times 
daily.  In  both  cases  the  quantities  evacuated  are  about  the 
same,  if  the  periods  compared  are  long  and  the  subsistence  the 
same.  But,  as  a  longer  sojourn  of  the  fseces  in  the  colon  in- 
creases their  consistency,  we  are  not  surprised  to  find  variations 
of  from  fifty  to  seventy-five  per  cent,  in  their  watery  con 
stituents.  If  we  seek  the  cause  of  these  differences  in  the 
periodicity  of  the  evacuations,  which  are  unaccompanied  by  any 
disturbance'  of  health,  we  find  that  they  depend  almost  exclu- 
sively upon  purely  individual  variations  from  the  average  normal 
activity  of  the  peristaltic  action.  In  such  cases  of  habitually  in- 
frequent defecation  there  is  as  little  morbid  atony  of  the  intestine 
as  there  is  of  ''  atony  "  of  the  heart  in  those  who  have  only  forty- 
five  pulsations  in  the  minute. 

As  for  pathological  constipation,  it  is  a  symptom  of  different 
pathological  processes  and  of  very  varying  significance.  While, 
as  a  temporary  condition  or  as  the  accompaniment  of  various 
affections,  it  has  scarcely  any  real  clinical  interest,  yet,  in  other 
cases,  in  constriction  and  occlusion  of  the  intestine,  it  belongs 
among  the  symptoms  which  are  most  important  in  the  diagnosis 
and  prognosis.  In  a  third  set  of  cases  constipation  has  a  certain 
independence  ;  it  causes  a  series  of  symptoms  in  different  and 
distant  organs,  and  is  the  starting-point  and  the  most  prominent 
symptom  of  an  affection  which  the  practising  physician  meets 
with  constantly,  and  for  which,  considering  the  uniformity  of 
the  symptoms  composing  it  and  the  differences  in  the  individual 
cases  in  its  very  often  uncertain  etiology,  the  symptomatic  title 
of  ''habitual  constipation"  is  justly  maintained. 

*  EahersTwn^  on  diBeases  of  the  abdomen,' Lond.  1862.  p.  441.  Henoch  (I.  a  S  479) 
tells  of  a  woman,  sixty  years  old,  who  from  youth  upwards  had  had  a  passage  from  the 
bowels  only  every  six  or  eight  days,  and  whose  health  had  been  perfect  Such  caict 
must  depend,  not  exclusively  upon  functional,  but,  as  in  similar  published  caaes.  also 
upon  anatomical  variations  from  the  normal,  especially  upon  a  coogenital  abnormal 
length  and  arrangement  of  the  convolutions  of  the  colon. 
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Excluding  now  those  cases  in  which  the  constipation  is  due  to 
a  mechanical  obstruction,  to  a  constriction  of  the  intestinal  canal, 
the  ultimate  cause  of  most  of  the  other  kinds  lies  in  a  sluggish- 
ness or  weakness  of  the  peristaltic  action.  The  causes  of  this 
are  extraordinarily  manifold.  Not  un frequently  many  causative 
forces  are  at  work  at  the  same  time,  and  it  often  cannot  be  deter- 
mined which  was  the  primary  one  or  the  most  important. 

Let  us  now  consider  somewhat  more  closely  some  of  the 
causes  of  constipation. 

Increased  excretion  of  water  through  the  skin  and  lungs  or  the 
kidneys  causes  constipation,  unless  the  greater  loss  is  compen- 
sated for  by  abundant  drinking.  Here  it  is  partly  due  to  a  more 
rapid  absorption  of  the  liquids  taken  into  the  alimentary  canal, 
and  partly  to  a  reduction  of  the  proportion  of  water,  and  also  of 
the  quantity  of  the  digestive  juices  poured  into  the  intestine. 
The  consequence  of  this  quickened  absorption  and  diminished  se- 
cretion is  a  thickening  of  the  intestinal  contents,  occurring  not  only 
more  promptly,  even  in  the  ileum,  but  also  going  on  to  a  greater 
degree  especially  in  the  colon.  And  now,  whether  it  is  that  drier 
masses,  especially  in  the  ileum,  offer  more  opposition  to  normal 
peristaltic  action,  or  because  the  contents  of  the  intestine,  in  con- 
sequence of  increased  absorption  of  water  and  diminished  secre- 
tion of  the  intestinal  juices,  lose  those  stimulating  qualities  which 
enable  them  at  other  times  to  excite  reflex  peristaltic  action,  the 
evacuations  become  less  frequent  and  firmer,  and  constipation 
appears.  On  the  other  hand,  free  drinking  of  water,  if  the 
amount  that  can  be  absorbed  is  less  than  that  taken  in,  often 
causes  diarrhoea,  and  the  relation  between  absorption  by  the  in- 
testines and  excretion  of  water  through  the  skin,  lungs,  and 
kidneys,  which  is  entirely  analogous  to  what  has  been  already 
mentioned,  shows  itself  in  the  reduction  of  the  diuresis,  of  the 
perspiratio  insensibilis,  the  dryness  of  the  tongue,  the  thirst  when 
the  evacuations  are  profuse,  and  also  in  the  appearance,  which  is 
sometimes  noticed,  of  profuse  diarrhoea  when  the  function  of  the 
kidneys  is  suddenly  arrested.  But  just  as  under  these  circum- 
stances the  diarrhoea  depends  upon  a  contemporaneous  increase 
of  the  peristaltic  action,  so  in  the  cases  of  constipation  due  to  an 
abnormally  increased  loss  of  water,  the  cause  must  be  thought  to 
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lie  mainly  in  a  consequent  diminution  of  the  peristaltic  aci 
The  constipation  which  appears  daring  increased  perspiral 
under  different  physiological  and  voluntarily  established  con^n- 
tions  (sweat  cures),  or  during  certain  diseases  {acute  rheamati^Tii 
phthisis,  intennittent  fever),  the  constipation  of  puerperal  wnmeu 
(increased  by  the  relaxation  of  the  abdominal  pressure  ^vlii^^li 
favors  the  emptying  of  the  rectum,  and  by  the  loss  of  walw 
caused  by  the  secretion  of  milk),  and  the  constipation  wliH 
accompanies  diabetes,  all  must  receive  the  same  explanatioii 
The  constipation  which  is  often  seen  in  fever  is  due,  partly  10 
the  increased  escape  of  water  through  the  skin  and  lungs,  paitif 
to  the  reduced  secretion  of  intestinal  juices  caused  direi?tlv  ly 
the  fever,  and  partly  to  tlie  less  amount  of  nourishment  uk-n 
The  constipation  observed  during  '*  fasting  cures  ^'  depends  npal 
the  two  last-named  causes,  tlie  constipation  of  voluntary  vl^^i^^- 
tion  from  water  (Seh roth's  cure')  upon  a  i^nluetion  of  the  am  'unt 
of  water  drunk,  and  the  constipation  accompanying  strictup  ii 
the  pylorus  upon  a  reduction  in  the  amount  of  water  and  DottP- 
isliment  taken,  and  upon  a  consequently  diminished  secreriunrf^ 
intestinal  juices. 

If  the  normal  admixture  of  digestible  food  with  the  dig(*stiT« 
juices  furnishes  the  physiological  stimulus  which,  in  a  Mix 
manner,  excites  peristaltic  action,  so  can  qualitative,  lit^  tt^*' 
quantitative,  changes  in  this  stimulus  give  rise  to  anomali*-  o 
tlie  activity  of  the  intestine,  to  diarrhoea  or  constipation.  Th^a^ 
normal  quality  of  the  intestinal  contents  depends  either  upoa 
the  ingesta  or  the  digestive  juices,  or  both.  As  for  the  ini:^ -t^* 
we  are  acquainted  witli  many  medicines  and  articles  of  i'  'i 
which  excite  diarrhcpa  or  constipation.  According  as  the  a  ii  ii 
of  tliese  articles  is  temporary  or  chronic,  so  do  they  excite  t**it»- 
porary  or  chronic  anomalies  in  the  evacuations.  On  the  nrh^t 
hand,  an  injury  operating  for  only  a  short  time,  may, 
ing  permanent  anatomical  changes — acute  or  chronic: 
disturb  for  a  long  time  the  functions  of  the  intestine. 
gn^at  individual  differpnces  in  the  reflex  excitability  ^ 
tinal  canal.     Ingesta,  which  cause  abnoiTual  stimi 

*  Juergetuen^  Detttsches  Aroh.  f.  kim.  Hed.  1,  S.  217.     See  tlie 
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itestine  and  diarrhoea  in  one  person,  liave  no  effect  upon  another, 
nd  each  individual,  at  different  times,  is  affected  in  different 
fajs  by  the  same  intestinal  stimulant. 

As- for  constipation  caused  by  the  ingesta,  we  have  already 
K)ken  of  tlmt  which  m  due  to  the  taking  of  an  insiilficient 
mount  of  water  into  the  alimentary  canal :  thus  in  stricture  of 
le  pylorus,  in  individuals  who  neglect  to  moisten  the  masticated 
>od  suitably,  or  who  make  use  of  nourishmentj  which,  when 
idged  by  the  amount  o£  liquid  taken,  is  too  dry.  We  liavealso 
lentioned  the  constipation  due  to  insufficient  nourishment  or  to 
II tire  deprivation  of  nourishment  Also,  the  prolonged  use  of 
>od  that  furnishes  but  little  residue,  Cfj:^  milk  diet,  sometimea 
luses  not  only  scanty  but  also  infrequent  evacuations.  The 
Hue  effect  is  produced  by  great  uniformity  in  the  kind  of  food 
iken  every  day,  for  the  sensibility  of  the  canal  is  thereby  dimin* 
ftied.  While,  for  example,  tlie  milk  di(^t  not  unfrequently  pro- 
nces  diarrhoea  in  those  who  are  not  accustomed  to  it,  yet  when 
E  exclusive  use  is  continued  uninterruptedly,  unfrequency  of  the 
©ols  is  observ^ed.  In  individuals  who?;e  diet  for  a  long  time  hag 
Iteen  of  this  unstimulating  kind,  the  use  of  coarse  lu'ead  increases 
ie  i>eristaltic  action.  On  the  other  liand,  the  habitual  use  of 
larse  vegetable  food,  of  much  bread  and  potatoes,  induces 
ikbitnal  constipation,  partly  because  an  abatement,  a  sort  of 
Ltigue  of  the  peristaltic  force,  ensues  as  tlie  result  of  the  increased 
fctivity  which  the  intestine  has  to  show  in  order  to  dispose  of 
le  large  residuum,  just  as  purgatives  employed  for  a  long  time 
Hally  have  the  opposite  effect. 

Besides  articles  of  food,  we  have  many  medicines  which  cause 
Mstipation.  Our  knowledge  of  the  exact  mode  of  operation 
I  most  of  them  is  exceedingly  incomplete. 

MucUnginoua  sulMtancea,  mnciig,  and  -L^^uni^i,  liave  a  ron<itipritin[j  pflFpct,  piohnhTy 
Cause  they  accompany  the    iugesta  tlirouijhout    the   cimtil,  envelop  them,  and 

Lsh  their  stimulatmg   iaflucnce   upon    the   mircoiis  niembrnne.     The  way  in 
the  astringents  faluai,  tannin,  red  winc!,  antl  the  nunirrous  verretahle  aatrin- 
retard  periitaltic  action,  whether  )*y  an  fistringent  effect  upon  the  mncoua 
ttue  of  the  intestine  with  rcdtietitm  of  it^  reflex  excitability^  or  l3y  diminish* 
e  secretion  of  the  intestinal  juices,  and  ctiiwin!^  the  conttnts  of  the  intestine 
■    ""icken  promptly,  la  still  very  unct^rtaiti.     5f:iny  of  these  remedies — tannin^  for 
plc — h^re  proved  to  be  entirely  without  influeuce  upon  the  healthy  intestine, 
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and  in  larger  doses  have  caused  acate  catarrh  and  diarrhoea.  Some  beUeye,  there* 
fore,  that  the  astringents  have  a  constipating  effect  only  upon  a  mucous  membrane 
that  is  catarrhally  inflamed.  This  view  is  opposed  by  the  simple  experience  that 
astringent  red  wines  always  cause  constipation  in  those  who  are  not  accustomed  to 
them.  As  to  the  immediate  cause  of  the  constipating  effect  of  nitrate  of  silrer, 
bismuth,  chalk,  etc.,  we  have  nothing  but  hypotheses.  We  know  but  little  more  of 
the  cause  of  the  constipation  in  chronic  lead  poisoning,  for  the  theory  that  it  is  doe 
to  cramp  of  the  intestine  caused  by  irritation  of  the  inhibitory  intestinal  nerrei^ 
the  splanchnic,  is  only  a  circumlocution  for  known  facts.  Opium  is  thought  to  act 
only  by  diminishing  the  reflex  excitability.  But  just  as  the  constipating  effect  of 
lead  is  thought  by  many  to  lie  in  a  capacity  to  excite  spasm  directly  through  the 
motor  intestinal  ganglia,  so,  too,  it  cannot  be  denied  that  opium  has  a  direct  pandji- 
ing  influence  upon  that  apparatus. 

As  for  the  constipation  caused  by  diminution  in  the  amonnt 
of  the  digestive  juices,  we  have  already  alluded,  when  speak- 
ing of  that  due  to  free  withdrawal  of  water  through  the  skin  or 
kidneys,  to  that  occurring  during  fever,  and  tliat  caused  by  a  re- 
duction in  the  amount  of  water  or  nourishment  introduced  into 
the  body.    In  the  jaundiced,  if  the  passage  of  the  bile  into  the 
intestine  is  hindered,  constipation  is  a  regular  symptom.     It  has 
thence  been  inferred  that  bile  is  a  stimulant  of  peristaltic  action. 
I  am  more  inclined  to  ask  if  the  retarded  peristaltic  action  is  not 
rather  the  result  of  accumulation  of   the  biliary  acids  in  the 
blood,  which  may  affect  the  movements  of  the  intestines  as  they 
do  those  of  the  heart,  especially  as  the  nervous  system  of  the 
intestine  is  very  similar  to  that  of  the  heart  (ganglion  cells,  inhib- 
itory and  exciting  fibres).     In  chronic  cases  of  icterus  due  to 
obsti-uction,  the  chronic  catarrh  certainly  influences  the  reduc- 
tion of  the  peristaltic  action.     Moreover,  the  fact  that  in  icterus 
due  to  obstruction,  the  not  inconsiderable  quantity  of  liquid 
which,  under  normal  conditions,  flows  every  twenty-four  hoars 
into  the  intestine  with  the  bile,  is  withdrawn,  may,  under  certain 
circumstances,  assist  in  producing  constipation.    The  way  in 
which  other  anomalies  in  the  quantity  and  quality  of  the  diges- 
tive juices  secreted    aid  in  checking  peristaltic  action  is  un- 
known. 

Peristaltic  action  of  the  intestine  is  not  only  excited  by  reflex 
irritations  acting  upon  its  mucous  membrane,  but  the  centres  of 
innervation,  lying  in  the  brain  and  spinal  cord,  also  send  directly 
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brane  (it  is  generally  so,  too,  in  cases  of  intestinal  ulcer),  the 
chronic  catarrh  of  adults  is  always  associated  with  constipation. 
It  sometimes  extends  over  the  entire  canal  (when  the  portal  cir- 
culation is  obstructed,  whether  directly  by  cirrhosis,  tumors  oc- 
cupying the  concavity  of  the  liver,  or  indirectly  by  affections  of 
the  heart  and  lungs  which  have  led  to  inefficiency  of  the  right 
ventricle  and  to  obstruction  of  the  flow  through  the  vena  cava), 
sometimes  over  only  a  large  portion  of  the  ileum  or  colon.  The 
cause  of  constipation  in  chronic  catarrh  lies  in  the  diminution  of 
reflex  excitability  due  to  swelling,  tumefaction,  and  hypertrophy 
of  the  mucous  membrane.  Perhaps,  too,  it  is  aided  by  changes 
(which  have  been  made  too  much  of  in  many  quarters)  in  the 
quality  and  quantity  of  the  digestive  juices— the  secretion  of  a 
very  tenacious  mucus,  which  acts  like  a  solution  of  gum.  The 
principal  cause  of  the  constipation  is  to  be  found  unquestionably 
in  the  muscular  coat  itself,  which  in  all  protracted  cases  partici- 
pates in  the  abnormal  nutritive  processes  carried  on  within  the 
mucous  membrane  and  becomes  flaccid,  in  the  same  way  as  do 
the  bronchial  muscles  in  chronic  bronchitis,  the  muscular  coat  of 
the  bladder  in  chronic  cystitis,  and  that  of  the  stomach  in  gastric 
catarrh.  Another  important  result  of  chronic  catarrh  is  the  dim- 
inution of  the  elasticity  of  the  intestinal  walls.  As  a  result  of 
this,  and  the  relaxation  of  the  muscular  coat,  the  production  of 
meteorism  is  favored.  Under  healthy  conditions,  every  great  ac- 
cumulation of  gas  within  the  intestine  increases  the  intra-intes- 
tinal  pressure ;  the  increased  pressure  excites  peristaltic  action, 
perhaps  by  pressing  upon  the  intestinal  ganglia,  just  as  consider- 
able augmentation  of  pressure  in  the  aortic  system  quickens  the 
action  of  the  heart ;  and  in  this  way  every  great  accumulation 
of  gas  in  the  healthy  intestine  is  at  once  relieved.  In  chronic 
catarrh,  on  the  other  hand,  the  diminished  elasticity  of  the  walls 
prevents  the  accumulation  of  gas  from  increasing  the  intra-intes- 
tinal  pressure ;  peristaltic  action,  therefore,  is  not  excited,  and 
the  condition  becomes  chronic. 

Chronic  intestinal  catarrh  is  one  of  the  most  frequent  causes 
of  habitual  constipation ;  in  this  etiological  category,  especially, 
belong  a  great  number  of  the  cases  of  habitual  constipation  with 
hypochondria,  which  the  practising  physician  encounters  so  fre- 
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to  act  like  massage  of  the  abdomen,  a  procedure  which  was  em* 
ployed  in  ancient  times  to  promote  action  of  the  bowels.  I(  ii 
possible,  also,  that  the  change  in  the  distribution  of  the  Wool, 
caused  by  bodily  activity,  has  some  intluence,  for  everj*  cbanp 
in  the  supply  of  blood  to  the  intestine  seems  to  excite  peristal 
tic  action  (Schiffj  Dondera).  On  the  other  hand,  constipalioi 
affects  the  bedridden  and  those  who  lead  a  very  sedentaiy  life 
In  many  cases  the  lack  of  bodily  exercise  causes  constipation, 
indirectly,  by  means  of  a  chronic  intestinal  catarrh*  Id  otbef 
cases  this  relation  between  constipation  and  intestinal  catairlii 
reversed. 

Finallyj  we  have  a  series  of  constipations  whose  cause  Im 
changes  in  the  muscular  coat  itself  of  the  intestine.  We 
already  spoken  of  constipation  accompanying  peritonitis, 
have  traced  it  to  the  fact  that  the  muscular  coat  of  theinl 
shares  in  the  inflammatory  processes  of  the  adjoining  periU 
by  undergoing  serous  inliUration  and  a  consequent  disturl 
of  function.  Perhaps  the  constipation  observed  in  Briglit'l 
ease  depends  upon  a  similar  process,  upon  a?dema  of  theii 
nal  walls,  including  the  muscular  tunic.  The  constipation 
appears  during  convalescence  from  severe  febrile  affections, »» 
which  yields  as  the  nourishment  of  the  patient  improves,  bftsJtt 
cause  most  probably  in  the  fact  that  the  intestinal  masclesiw 
share  in  the  |>arencliymatous  degeneration  set  up  by  tliefevtf 
all  the  other  muscles.  The  constipation  occurring  in  thecoi 
of  many  chronic  diseases  and  cachexife  accompanied  by 
tion,  and  that  which  comes  with  old  age,  depend  upon  del 
nutrition,  degeneration,  diminution,  and  functional  weakneee 
the  muscular  coat.  Atrophy  of  the  intestine  shows  its^u 
anaemia,  thinness,  and  softness  of  the  int^^stinal  loops.  Id 
of  the  last-named  cases  of  constipation,  other  factors  have 
in  its  production,  such  as  too  little  food,  profuse  pel 
bodily  inactivity,  deficient  secretion  of  digestive  jaic 
catarrh, 

Cfironic  intestinal  catarrh  is  one  of  the  most  freqi 
of  habitual  constipation. 

While  diarrhoea  usually  accompanies  acute  catan 
quence  of  increased  excitability  of  the  intestinal  mu 
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it  is  generally  so,  too,  in  cases  of  intestinal  ulcer),  the 
catarrh  of  adults  is  always  associated  with  constipation. 
^times  extends  over  the  entire  canal  (when  the  portal  cir- 
1  is  obstructed,  whether  directly  by  cirrhosis,  tumors  oc- 
5  the  concavity  of  the  liver,  or  indirectly  by  affections  of 
krt  and  lungs  which  have  led  to  inefficiency  of  the  right 
e  and  to  obstruction  of  the  flow  through  the  vena  cava), 
Qes  over  only  a  large  portion  of  the  ileum  or  colon.  The 
f  constipation  in  chronic  catarrh  lies  in  the  diminution  of 
xcitability  due  to  swelling,  tumefaction,  and  hypertrophy 
mucous  membrane.  Perhaps,  too,  it  is  aided  by  changes 
have  been  made  too  much  of  in  many  quarters)  in  the 
and  quantity  of  the  digestive  juices— the  secretion  of  a 
aacious  mucus,  which  acts  like  a  solution  of  gum.  The 
al  cause  of  the  constipation  is  to  be  found  unquestionably 
nuscular  coat  itself,  which  in  all  protracted  cases  partici- 
1  the  abnormal  nutritive  processes  carried  on  within  the 
J  membrane  and  becomes  flaccid,  in  the  same  way  as  do 
nchial  muscles  in  chronic  bronchitis,  the  muscular  coat  of 
ider  in  chronic  cystitis,  and  that  of  the  stomach  in  gastric 
.  Another  important  result  of  chronic  catarrh  is  the  dim- 
of  the  elasticity  of  the  intestinal  walls.  As  a  result  of 
id  the  relaxation  of  the  muscular  coat,  the  production  of 
sm  is  favored.  Under  healthy  conditions,  every  great  ac- 
tion of  gas  within  the  intestine  increases  the  intra-intes- 
ressure  ;  the  increased  pressure  excites  peristaltic  action, 
3  by  pressing  upon  the  intestinal  ganglia,  just  as  consider- 
gmentation  of  pressure  in  the  aortic  system  quickens  the 
of  the  heart ;  and  in  this  way  every  great  accumulation 
in  the  healthy  intestine  is  at  once  relieved.  In  chronic 
,  on  the  other  hand,  the  diminished  elasticity  of  the  walls 
s  the  accumulation  of  gas  from  increasing  the  intra-intes- 
ressure  ;  peristaltic  action,  therefore,  is  not  excited,  and 
dition  becomes  chronic. 

)nic  intestinal  catarrh  is  one  of  the  most  frequent  causes 
tual  constipation ;  in  this  etiological  category,  especially, 
a  great  number  of  the  cases  of  habitual  constipation  with 
ondria,  which  the  practising  physician  encounters  so  fre- 
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quently.    From  the  history  of  such  patients  we  learn  that  ibeir 
trouble   has  usually  lasted  a  long  time,  and  that  it  graduflJIt 
developed  insidiously  and  progressively  with  repeated  remisrioiij 
and  exacerbations.     A  close  examination  often  makes  it  plain 
that  the  mental  depression  appeared  later,  and  is  a  second 
symptom.     We  learn  less  that  is  definite  about  the  real  causel 
the  disease  than  about  its  beginning,  for  the  most  of  what  I 
patients  have  to  say  with  reference  to  the  etiology  bears  i 
mark  of  morbid  reflection  upon  their  own  condition.    Tk  ] 
tients  usually  are  men  between  twenty  and  forty  years  of  J 
Certain  occupations,  especially  sedentary  ones  (such  as( 
makers,  weavers,  booksellers,  school-teachers,  clerks),  aie  I 
quently  i-epresented  among  them.      The  complaints  and  tr 
of  the  patients  are  most  various.     A  sense  of  oppression  andob- 1 
struction  of  respiration,  palpitation  of  the  heart,  and  a  feelinL''^ 
pressure  or  fulness  in  the  abdomen,  are  seldom  lacking,  syaif^i 
toms  which  are  due  to  the  existing  meteorism  and  the  elevaOfli  j 
of  the  diaphmgm  caused  by  it     In  addition,  they  often  c(»-J 
plain  of  faintness,  ringing  in  the  ears,  rush  of  blood  to  thelirti] 
headache,  abnormal  sensations  of  heat  and  cold  in  theexti^ffi**i 
ties,  ])ains  in  the  sacrum  and  back,  dmggiog  and  doll  pain 
the  genitals,  and  ischiatic  pains,  or  pains  in  the  addnctor  mi 
cles.     We  are  far  from  being  able  to  give  a  sufficient  can 
explanation  of  even  a  small  part  of  these  abnormal  sensatiansi 
neuralgias. 

Tiie  favorite  theory,  that  these  pains  are  caused  by  the  ] 
of  the  overloaded  intestines  upon  branches  of  the  lumbar] 
(nerv.    genito-cruralis,  obturatorius,  cutaneus  feraoris  ex 
or  the  plexus  ischiaticus,  is  certainly  applicable  to  only  al 
number  of  cases;  with  still  less  propriety  are  they  refa 
venous  hyperfemia  of  the  meninges  of  the  spinal  coni  toi 
irritation,  and  the  like.    Chronic  gastric  catarrh  is  almost  al« 
present  at  the  same  time,  and  it  can  by  itself,  wi 
intestinal  catarrh,  give  rise  to  the  same  set  of  syropt 
ual  constipation  with  hypochondria.    I  have  repeal 
cases  of  habitual  constipation  in  hypochondriac? 
amination  of  the  patient  revealed  the  signs  of  < 
stomach — ^that  is,  of  a  palpable  lesion  as  the  cans- 
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condition.  The  accompanying  chronic  gastric  catarrh  causes 
other  troublesome  symptoms :  pressure,  and  fulness,  temporary 
pains  in  the  region  of  the  stomach,  hypochondria,  eructations, 
perverted  taste,  pyrosis,  and  loss  of  appetite.  The  digestive  dis- 
turbances which  are  associated  with  chronic  catarrh  of  the 
stomach  and  intestine,  affect  the  general  nutrition ;  the  patients 
after  a  while  become  pale  and  emaciated  with  an  unhealthy  com- 
plexion and  physiognomy. 

As  in  other  chronic  affections  of  the  abdomen,  which  produce 
rather  a  persistent  feeling  of  discomfort  than  real  localizable  pain, 
BO  the  morbid  irritations  in  habitual  constipation  conducted  by 
the  sympathetic  nerves  to  the  brain,  excite  in  the  patient  an  in- 
definite obscure  feeling  of  obstruction,  an  injury  to  his  Ego,  and 
cause  uneasiness,  which  becomes  chronic,  since  the  abnormal 
symptoms  proceeding  from  the  abdominal  organs,  the  feeling  of 
diffused  pressure,  of  dull  weight,  and  fulness,  continually  force 
themselves  upon  the  attention  and  demand  explanation.  The 
inability  to  obtain  this  explanation  increases  the  mental  uneasi- 
ness, and  soon  excites  the  foreboding  and  fear  of  a  threatening 
serious  illness.  If  afterwards  abnormal  sensations  of  more  de- 
finite meaning  appear  here  or  there — often  they  are  only  such  as 
would  pass  unobsei-ved  in  health — or  if  actual  pains  are  felt,  they 
are  at  once  noticed,  even  when  they  are  so  slight,  by  the  con- 
sciousness lying,  as  it  were,  in  wait,  and  their  meaning,  which  is 
usually  negative,  is  interpreted  unfavorably.  The  friends  say 
that  the  patient  ''exaggerates"  his  pain;  and,  with  the  mistaken 
idea  that  this  is  done  intentionally  and  deliberately  by  the  patient, 
they  fail  to  give  liim  a  proper  amount  of  sympathy.  The  origin- 
ally sensitive  and  irritable  patient  becomes  depressed,  morose, 
and  loses  pleasure  in  the  exercise  of  his  calling ;  all  his  thoughts 
are  directed  to  his  physical  condition,  a  marked,  constant  feeling 
of  illness  destroys  all  enjoyment  of  life,  and  robs  him  of  interest 
in  everything  that  does  not  relate  to  his  health.  While  many  of 
these  patients  give  their  whole  attention  to  the  functions  of  the 
intestines,  and  conscientiously  record  every  evacuation,  its  color, 
quantity,  and  other  peculiarities,  note  the  frequency  of  the  calls, 
the  escape  of  wind,  and  the  bleeding  of  hemorrhoids,  as  some- 
thing important,  and  make  every  presumably  unusual  appearance 
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tlie  source  of  fresh  anxiety  and  an  excuse  for  another  consulta- 
tion with  the  physician,  others  are  led  by  abnormal  sensations  in 
distant  parts  to  consider  the  actual  cause  of  their  suffering,  the 
habitual  constipation  induced  by  chronic  catarrh,  as  simply  a 
concomitant  symptom  of  another  affection.     It  so  happens  that 
after  such  patients  have  recounted  all  their  physical  ailments,  it 
is  often  necessary  to  ask  a  special  question,  in  order  to  learn  that 
the  movements  of  the  bowels  are  habitually  delayed.     On  the 
other  hand,  they  talk  of  pains  in  the  sacrum  and  back  as  the 
supposed  signs  of  a  grave  affection  of  the  spinal  cord ;  a  feeling  of 
oppression  and  palpitations  of  the  heart  are  supposed  to  point  to 
disease  of  the  heart  or  lungs,  dryness  and  soreness  in  the  throat 
to  the  beginning  of  ''tracheal  consumption,"  a  tawny  pale-yellow 
color  of  the  skin  to  a  serious  affection  of  the  liver,  abnormal 
sensations   in   the   genitals   (perhaps    due    to   pressure  of  the 
overloaded  intestines  upon  the  spermatic  veins,  the  geni to-crural 
nerves,  and  the  plexus  pudendalis)  to  impotence,  sexual  exhaus- 
tion, and  impending  disease  of  the  spinal  cord.     Misled  by  read- 
ing popular  medical  books,  the  patient  believes  he  has  every 
disease  of  which  he  can  find  a  single  symptom  (even  the  most  un- 
important) in  himself.     He  is  often  reminded  by  this  reading  of 
sins  of  his  youth,  committed  perhaps  many  years  before,  and 
these  then  serve  to  explain  all  the  symptoms  from  which  he  is 
suffering.     Statements  made  by  patients  of  this  kind  concerning 
spermatorrhoea,  frequent  involuntary  emissions  by  day,  while 
at  stool  or  urinating,  depend  usually  upon  gross  delusions,  even 
if  it  is  not  to  be  denied  that  occasionally  difficult  defecation  may 
by  pressure  upon  the  seminal  vesicles  cause  involuntary  evacu- 
ation of  their  contents.     Such  patients  not  unfrequently  show  in 
their  descriptions  the  influence  of  popular  medical  literature,  and 
enable  us  to  see  clearly  that  many  of  their  morbid  anxieties  have 
their  origin  in  those  dirty  writings  which,  under  the  dissembling 
title,  ''  the  medical  counsellor,"  and  composed  with  no  other  ob- 
ject than  that  of  pecuniary  profit,  speculate  upon  the  curious 
and  hypochondriacal :  upon  the  first,  because  they  promise  to 
reveal  to  the  uninitiated,  in  a  spicy  manner,  the  "secrets  of  sexual 
life ;"  and  upon  the  latter,  because  they  lay  all  human  pathology 
to  the  account  of  onanism  and  youthful  excesses,  the  results  of 
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which  they  paint  in  the  most  exaggerated  colors.  It  is  known 
that  patients  of  this  kind  are  animated  by  a  lively  desire  to 
recover,  but  that  they  seldom  hold  fast  to  any  directions  and 
follow  them  out.  Usually  they  wander  from  one  physician  to 
another,  and,  as  they  are  considered  to  be  hypochondriacs,  they 
often  receive  neither  proper  attention  nor  requisite  sympathy, 
and  so  fall  into  the  hands  of  dealers  in  secret  remedies,  homoeo- 
paths, and  "nature  doctors,"  subject  themselves  in  turn  to  the 
Swedish-movement  cure,  to  all  kinds  of  bathing,  air,  and  drink- 
ing cures,  and  often  spend  large  sums  of  money  upon  the  swarms 
of  secret  remedies  advertised  in  the  newspapers.  A  cure  is  often 
found  by  such  patients  only  after  they  have  followed  the  strict 
regime  of  a  suitable  watering-place,  or  have  made  use  of  an 
accurately  ordered  dietetic  and  curative  as  well  as  attentive 
mental  treatment  in  a  rationally  conducted  institution.  I  have 
seen  obstinate,  well-developed  cases  of  habitual  constipation  with 
hypochondria  permanently  cured  in  this  way,  together  with  the 
use  of  cold  baths  for  many  weeks,  and  by  taking  aloes  pills  every 
evening  for  several  months. 

Habitual  constipation  resulting  from  chronic  intestinal  catarrh 
depends,  as  we  have  already  explained,  upon  deficient  activity 
of  the  muscular  coat,  and  is  situated  mainly  in  the  small  intes- 
tine. It  is  evident  that  an  abnormal  fsecaloid  thickening  of  the 
contents  of  the  small  intestine  must  result  if  their  progress  is 
retarded.  This  can  be  proved  by  the  constipation  caused  by 
aflfections  of  the  heart  or  liver  with  development  of  chronic  intes- 
tinal catarrh.  It  is  also  evident  that  if  the  contents  of  the  small 
intestine  contain  but  little  water  when  they  pass  into  the  colon, 
they  must  become  unusually  solid,  even  if  they  remain  in  it  for 
only  the  normal  length  of  time.  Furthermore,  if  the  contents  of 
the  ileum  pass  infrequently  into  the  colon,  infrequency  of  the 
stools,  constipation,  results,  even  supposing  the  colon  to  possess 
its  normal  activity.  In  fact,  examination  of  the  patient  shows 
that  probably  in  many  of  these  cases  of  habitual  constipation 
caused  by  chronic  intestinal  catarrh,  the  colon  is  not  involved. 
Under  such  circumstances  we  find  the  meteorism  limited  to  the 
meso-  and  hypogastrium  (meteorism  of  the  small  intestine),  with 
relative  depression  of  the  parts  corresponding  to  the  colon,  and, 
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on  the  other  hand,  repeated  examination  never  shows  tecal 
tumors  in  the  latter.  This  proves  that  the  activity  of  the  colon 
is  normal,  and  that  the  constipation  depends  upon  the  fact  that 
the  contents  of  the  small  intestine  are  passed  infreqaently  into 
the  colon  on  account  of  the  diminished  peristaltic  action.  The 
colon  is  very  often  in  a  condition  of  great  contraction  (inanition- 
contraction)  under  these  circumstances  of  primary  constipation 
in  the  small  intestine,  just  as  it  is  below  a  stenosis.  Its  perte- 
taltic  action  is  then  retarded,  for  a  certain  moderate  distentkm 
of  the  intestine  with  gaseous  and  other  matters  is  necessaiy  to 
its  normal  activity.  As  this  distention  increases,  so,  too,  doea 
the  peristaltic  action  ;  if  it  falls  below  a  certain  degree,  the  other 
becomes  quieter.  The  contracted  condition  of  the  colon  is  shown 
by  the  fact  that  the  stools  are  formed  not  of  continuous  masses 
but  of  single,  small,  round  or  many-sided  scybala  which  can  often 
be  felt  on  palpation  arranged  like  a  rosary  in  the  descending 
colon  and  sigmoid  flexure.  Of  the  same  kind,  and  in  fact  for 
the  same  reasons,  are  the  evacuations  in  cases  of  stenosis  situated 
high  up  in  the  colon  or  in  the  ileum,  and  often,  too,  in  ectasia  of 
the  stomach  (see  p.  617)  and  under  circumstances  of  starvation 
( ' '  starvation  intestine ' ' ). 

In  contrast  to  the  habitual  constipation  which  has  its  origin 
in  the  small  intestine  comes  that  which  arises  especially  or  pri- 
marily in  the  colon,  and  which  we  designate  by  coprostasis  in  the 
narr0w  sense  of  the  word.  It  is  plain  that  an  abnormal  weaken- 
ing of  the  peristaltic  action  of  the  colon,  united  perhaps  with 
insufficiency  of  the  abdominal  pressure  which  is  essential  to  the 
emptying  of  the  rectum,  causes  constipation  even  when  the  peri- 
staltic action  of  the  small  intestine  is  normal.  Sometimes  the 
coprostasis  is  even  accompanied  by  increased  peristaltic  action 
of  the  small  intestine,  for  in  some  cases  of  fsBcal  stagnation 
(evidenced  by  constipation  and  by  faecal  tumors  that  can  be  fdt 
in  the  descending  colon  and  sigmoid  flexure)  abundant  moist 
borborygmi  of  the  small  intestinccan  be  heard,  if  the  ear  is  laid 
upon  the  abdomen,  and  the  activity  of  the  peristaltic  action  is 
thereby  demonstrated. 

As  for  coprostasis,  or  constipation  arising  in  the  colon,  a 
detailed  consideration  of  its  causes  would  render  many  repeti- 
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tions  unavoidable,  for  many  of  the  causes  of  constipation  already 
described  affect  the  colon  as  well  as  the  small  intestine:  for 
example,  many  cases  of  constipation  due  to  chronic  catarrh,  ab- 
normal excretion  of  water  by  the  skin  or  kidneys,  atrophy  and 
atony  of  the  intestine  in  old  age  or  in  chronic  cachexia. 

Nevertheless,  we  must  make  special  mention  of  coprostasis : 
first,  because  many  of  the  circumstances  belonging  to  it  have  a 
certain  independence  in  their  causes,  symptoms,  and  course ; 
and,  secondly,  because  permanent,  fatal,  faecal  obstruction  may, 
although  rarely,  be  caused  by  them. 

We  have  now  to  speak  of  the  abnormal  length  and  arrange- 
ment of  the  colon^  an  anomaly  the  lowest  degree  of  which  so 
often  presents  itself  as  the  M-shaped  depression  of  the  trans- 
verse colon  into  the  hypogastrium,  while  its  higher  grades  are 
associated  with  the  formation  of  many  abnormal  flexures  and  S- 
shaped  curves.  This  abnormal  arrangement  of  the  colon  was 
often  mentioned  by  the  older  writers  (such  as  Ruysch,  DeHaen, 
and  others)  as  something  important,  described  with  great  detail, 
and  not  unfrequently  illustrated  by  many  sketches.  In  Esqui- 
rol's  time  far  too  much  weight  in  the  etiology  of  mental  diseases 
was  attributed  to  this  and  to  the  coprostasis  which  was  believed 
to  be  its  necessary  consequence — going  so  far  as  to  establish  the 
Bo-called  copro-psychiatria ; '  and  even  quite  recently  the  patho- 
logical significance  of  these  abnormal  flexures  of  the  colon  has 
been  extraordinarily  exaggerated.'  This  anomalous  disposition 
of  the  colon,  so  often  met  with  in  those  of  every  age,  is  in  most 
cases,  so  long  as  it  does  not  become  excessive,  an  entirely  insigni- 
ficant symptom,  which,  as  experience  teaches,  causes  no  trouble 
and  not  even  constipation.  Normal  peristaltic  action  compen- 
sates as  adequately  for  the  obstacles  offered  by  the  more  numer- 
ous curves  as  it  does  for  those  of  the  normal  flexures.  But  if  a 
notable  diminution  of  the  forces  which  advance  the  faeces  and 
empty  the  rectum  is  superadded  to  the  above-described  disposi- 
tion of  the  colon,  coprostasis  follows,  and  is  the  more  severe  as  the 
abnormal  flexures  are  more  numerous,  more  angular,  and  longer. 


'  See  Chriesinger^  Path.  u.  Therap.  d.  psych.  Kraskh.  S.  201,  et  seq. 
« vouch.  Die  Koproetaae.  Erl.  1874. 
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The  abnormally  convoluted  arrangement  of  the  colon  is  do^ 
in  most  cases  to  abnormal  conditions  of  growth  and 
during  fcetal  life  or  early  childhood.  Different  forces^ 
alone  or  together,  may  inliuence  this.  We  shall  consider  ( 
few  of  them,  leaving  a  more  detailed  examination  for  anotl 
casion.  If  the  ctecum,  which  in  the  fourth  and  fifth  moodill 
foetal  life  lies  in  the  right  hypochondrium  below  the  liver,  i 
not  descend  completely  into  the  fossa  iliaca  dextra  (*'incomjl 
descensus"),  the  inevitable  result  is  that  the  colon,  thougk* 
normal  length,  is  thrown  into  abnormal  folds.  In  new-l 
children  the  descensus  often  is  not  terminated;  and  it  isi 
known  that  for  this  reason,  and  still  more  because  tlie< 
grows  more  rapidly  in  the  foBtus  than  the  abdominal  wallsi 
the  sigmoid  flexure  in  new-born  children  projects  into  tliei 
iliac  fossa.  Incomplete  descensus  is  occasionally  found  ini 
also,  when  the  caecum  is  situated  higher  than  usual,  bic 
eration  of  the  etiology,  those  cases  also  belong  here  in 
while  the  ciFcum  occupies  the  iliac  fossa,  this  position 
dert^d  possible  only  by  an  unusually  developed  meso 
which  not  uiifrequently  shows  by  its  direction  backwa 
upwards  from  the  cfecum  that  originally  the  descensus  was  li 
complete,  and  that  it  was  afterwards  made  good  by  a  h^ 
mesocaH^um,  A  caecum  (and  colon  ascendens)  so  abno 
movable,  is  liable  to  displacement  with  lateral  kinking  (li 
called  "  twisting  about  the  axis  of  the  intestine"),  to< 
sion  by  tht*  mes<^ntery  of  the  ileum,  and  perhaps  also  pliy«t 
part  in  the  etiology  of  many  ileoc^ecal  invaginations. 

The  longitudinal  muscles  which  appear  in  the  seventh  i 
the  ligamenta  coli  or  ta^nim,  shorten  the  colon,  for  they  ditt^ 
together  in  the  direction  of  its  longitudinal  axis  ;  they  thnsi 
duee  the  tufted  appeamnce  of  the  colon,  the  sacculi-    U ' 
development  of  the  tfenife  is  delayed,  or  if  it  happens  to! 
weak,    this   too  contributes  to  make  the  colon   too  ! 
comi>ared  w4th  the  abdominal  walls.     Finally,  in  mao, 
abntjrmal  congenital  arrangement  of  the  colon  we  ha 
%viih  juimary  anomalies  in  the  disposition  of  the  in 
the    abnormal    length    of    which  has  resulted  in 
movability  of  the  colon  with  formation  of  anomalous 
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tioucd,  others  exist  during  intra-utcrine  life  which 
I  arrangeraent  of  the  colon  and  to  many  unusual 
into  the  subject — for  we  should  lose  ourselves  in 
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length,  runs  from  the  normally  situated  csecum 
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the  colon  runs  directly  from  the  hepatic  flexure 
orms  two  or  more  S  shaped  flexures.  Finally,  we 
•ccur  when  the  colon  is  congenitally  placed  upon 

as  we  saw,  is  usually  associated  with  a  common 

(p.  560). 
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ing  of  different  portions  of  the  colon 
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the  mesentery  on  the  one  hand,  and  the  ilabbiness  of  the  abdomi- 
nal walls  on  the  other. 

This  explains  why  the  course  of  the  colon  is  very  often  foand 
to  be  abnormal,  and  to  present  many  flexures  in  people  who  have 
long  suffered  from  habitual  coprostasis.  We  will  study  rather 
more  closely  some  of  these  cases  which  are  so  frequently  met 
with  both  in  practice  and  in  medical  literature. 

As  a  result  of  deficient  activity  of  the  forces  which  empty 
the  rectum  (abdominal  pressure  and  contraction  of  the  rectumX 
habitually  incomplete  defecation  occurs  with  accumulation  of  a 
large  amount  of  faeces  in  the  rectal  pouch  lying  between  the 
lower  and  the  Nelaton  sphincters.  The  hyperextension  of  this 
pouch,  which  often  results,  increases  the  flaccidity  of  the  elastic 
and  muscular  elements  of  the  rectum.  If  an  individual  thus 
situated  becomes  bedridden,  or  otherwise  compelled  to  omit 
bodily  exercise,  the  intervals  between  his  stools  become  longer 
than  usual,  often  five  or  six  days;  and  now  symptoms  may 
appear  quite  suddenly,  which  in  many  respects  resemble  those 
of  acute  occlusion  of  the  intestine.  Active  peristaltic  motions 
take  place,  mainly  induced  by  a  laxative  administered  inter- 
nally, but  they  are  not  able  to  break  through  or  set  in  motion 
the  hard  or  tenacious,  voluminous  masses  of  faeces  accumu- 
lated in  the  rectum  or  lower  part  of  the  colon. 

Violent  colics  set  in,  togetlier  with  an  eager  desire  to  empty 
the  bowels,  which  the  patient  in  vain  attempts  to  satisfy  with 
exhausting  efforts  and  straining.  Collapse  follows,  profuse 
sweat  breaks  out,  the  features  assume  the  pinched  appearance  of 
the  fades  abdomlnalis,  the  limbs  become  cold,  the  pulse  small 
and  rapid,  the  abdomen  distended,  and  not  unfrequently  vomit- 
ing occurs.  If  the  attempt  is  made  to  move  the  bowels  by  means 
of  injections,  the  introduction  of  the  rectal  sound  meets  with 
great  resistance,  which  often  makes  it  impossible  to  inject  any 
liquid.  Nothing  remains  but  to  pass  the  finger  into  the  rectum, 
and  thus  remove  the  hard,  clay -like,  tenacious  faecal  masses.  If 
the  first  obstacle  is  thus  removed,  the  way  is  opened  for  injec- 
tions, whose  action  is  greatly  aided  by  diarrhoeal  masses  paired 
down  at  the  same  time  from  above.  The  collapse  disappears  as 
rapidly  as  it  came,  abundant  evacuations  take  place,  and  in  a 
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short  time  the  patient,  from  a  condition  of  great  pain  and 
anxiety,  becomes  perfectly  comfortable. 

Cases  of  this  kind  are  rare  in  practice ;  they  occur  in  old 
people,  especially  in  women  whose  abdominal  walls  have  become 
very  much  relaxed  by  repeated  pregnancies,  and  in  whom  the 
senile  atrophy  of  the  pelvic  organs  and  the  breadth  of  the  pelvis 
prevent  any  considerable  obstacle  to  the  hyperextension  of  the 
rectal  ampulla.  A  similar  condition  is  also  seen  occasionally  in 
young  people,  when  the  emptying  of  the  rectum  is  postponed  for 
an  unusually  long  time,  on  account  of  severe  pain  during  defeca- 
tion (inflamed  piles,  fissure  of  the  anus),  or  on  the  employment 
of  abdominal  pressure.  The  records  contain  numerous  examples 
in  which  habitual  accumulation  of  feces  in  the  rectum  and 
sigmoid  flexure,  especially  in  old  people,  has  led  to  permanent 
arrest  of  the  peristaltic  action  of  the  colon,  to  paralysis  with 
hyi)erextension,  and  thus  to  ileus,  which  either  ended  fatally  or 
yielded  to  proper  treatment,  with  evacuation  of  enormous  masses 
of  faeces. 

Habitual  coprostasis,  due  to  enfeebled  peristaltic  action  of 
the  colon,  is  very  common  in  advanced  life,  in  those  of  sedentary 
habits,  in  atrophy  of  the  intestine  occurring  in  the  course  of 
chronic  cachexise,  and  especially,  too,  in  lunatics.  Under  all 
these  circumstances,  we  not  unfrequently  find,  as  a  result  of 
habitual  arrest  of  the  f feces,  that  the  course  of  the  colon  is 
abnormally  sinuous.  The  frequency  with  which  these  anomalies 
are  found  in  the  bodies  of  lunatics  led  physicians  to  attribute 
too  much  importance  to  them  in  the  etiology  of  mental  diseases. 
Habitual  or  even  exclusive  nourishment  with  coarse  vegetable 
food  leaving  a  large  residuum,  leads  not  unfrequently,  after 
prolonged  use,  to  abatement  of  peristaltic  power  of  the  colon, 
to  repeated  faecal  stasis,  to  enlargement  and  abnormal  position 
of  the  colon.  Sometimes  extreme  degrees  of  the  latter  are  found 
in  voracious  idiots,  whose  habits  of  swallowing  all  sorts  of  indi- 
gestible objects  act  together  with  the  immoderate  use  of  vege- 
table food  in  producing  the  anomalies  presented  by  the  colon. 

Thus  Little  and  Callaway*  report  the  case  of  a  voracious 

>  Transact,  of  Lond.  Path.  Soc.  III.  106. 
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icliot,  thirty -four  years  old,  who  died  with  symptoms  of  iffipe^J 
meability  of  the  intestines.     The  transverse  colon  was  six  incb 
in  diameter  ;  the  Bigmoid  flexure  extended,  as  an  enormotts  ^ 
from  the  left  hypockondriiim  and  left  iliac  fossa,  to  the  rig 
hypocliondrium,    filling    the    entire  meeo-  and    hypogastriu 
Rampold  relates  a  very  similar  case.^ 

With  reference  to  the  difference  in  the  length  of  the  colon,  attjetweatl 
who  have  been  eaters  of  meat  and  those  whu3{j  iiourii<hmGiit  has  been  i 
mainly  or  entirely  of  vegetables  {e,  g.^  the  difference  between  inhabitanta  of  t 
and  of  the  country)^  careful  examinatiooa  of  many  bodies,  taking  into  conaid 
the  stature  and  occiipatiun^  promise  further  results.  Thiia,  the  average  l<aigtk  | 
Russia  (twenty  to  twenty -seven  feet  of  small  intestine,  eight  feet  of  colon)  i 
be  not  mconsiderably  greater  than  in  Germany  (fifteen  to  twenty  feet  of  i 
intijstine,  six  to  seven  feet  of  colon).  Kuttner  *  tliinka  this  is  due  to  the  1 
amount  of  vegetable  food  (iu  Russia  there  are  one  hundred  and  ninety  fagt-dtnl 
the  year  I).  As  a  matter  of  fact^  the  intestines  are  longer,  in  proportion  tw  ( 
length  of  the  body,  in  herbivorous  than  in  carnivorous  aniraala* 

Large  fmcal  tumors  that  can  be  felt  are  not  unfrequeutlT 
formed  nnder  the  above-mention<*d  circnrastances  of  liahirual 
coprostasis,  Tliese  tumors,  as  numerous  recorded  exaropld 
show,  have  often  led  to  a  wrong  diagnosis,  being  mistaken 
malignant  tumors,  invagination,  tumors  of  the  stomach,  ome 
turn,  liver,  spleen,  and  kidneys,'  peritonitic  or  peritj^h 
exudations,  ovarian  or  other  pelvic  tumors,*  and  even  for 
nancy,'  until  the  tumor  disappeared  spontaneonsly,  or  under  the 
influence  of  suitable  treatment,  with  evacuation  of  large  q' 
ties  of  faeces,  and  thus  revealed  its  real  character.  Faecal  tumnj.^ 
differ  according  to  their  duration  and  their  size  and  po!?irion- 
Along  the  ascending  colon  they  form  soft  cylindrical  tn 
usually  not  distinctly  limited,  which  feel  exactly  like  iav. 


>  Qnz.  m^  (3e  Paris.  1847,  p*  631* 

•  Vkch.  Arch.  Bd.  43. 

•  An  interesting^  case  of  this  kind  ia  g-iven  in  the  Arch,  g^xk,  de  m4d.  T, 
^  Thui  the  celebrated  Ronx  waa  called  to  make  a  four  days'  joomej  j 

opemte  upon  a  pelvic  tumor ;  he  found  a  ooprostaais  of  the  recuil  am 
yielded  to  the  use  of  injectiona 

•  LfiroJuU,  Prease  ra<'d.  1850;  quoted  by  Menook,  L  c,  p.  31,     Frtrichi  i 
similar  case,  Klin,  d  Leberkr.  L  S.  7S, 
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tions,  perityplilitic  exudations,  or  certain  tumors  of  the  right 
kidney.  Collections  of  faeces  can  be  felt  most  easily  in  the 
descending  colon  and  sigmoid  flexure,  where  they  give  the 
sensation  of  a  rosary-like  row  of  f^cal  balls,  between  which  the 
colon  is  tightly  contracted  (contraction  of  inanition).  It  is  plain 
that  these  conti-actions,  which  present  as  many  (functional) 
stenoses  as  there  are  balls  of  faeces,  oppose  the  progress  of  the 
masses.  Collections  in  the  transverse  colon  often  lie  immediately 
against  the  liver,  so  that,  on  percussion,  it  seems  to  be  enlarged. 
In  other  cases  they  resemble  tumors  of  the  stomach,  omentum, 
or  liver.  When  the  colon  is  M-shaped,  faecal  tumors  in  the 
transverse  colon  may  lie  immediately  above  the  symphysis.- 
Usually  faecal  tumors  are  painless  on  palpation,  and  can  be 
moved  when  they  are  situated  in  movable  portions  of  the  colon. 
Sometimes  they  feel  hard  and  uneven,  sometimes  softer ;  they 
may  be  shaped  like  a  sausage,  or  present  large  globular  masses 
arranged  like  the  balls  of  a  rosary.  It  cannot  be  denied  that  in 
certain  cases  they  can  be  forced  along  the  colon  or  changed  in 
shape  by  pressure  made  through  the  abdominal  walls  ;  but  this 
is  so  rare  an  occurrence  that,  notwithstanding  repeated  attempts, 
I  have  never  been  able  to  convince  myself  positively  of  it. 

It  is  important  to  know  that  faecal  tumors  can  remain  for  a 
long  time — even  for  months— unchanged,  at  one  and  the  same 
point,  without  causing  much  constipation.  Numerous  cases  are 
recorded  in  which  old  people,  who  have  had  normal  evacuations 
daily,  and  even  diarrhoea,  have  died  with  symptoms  of  impermea- 
bility of  the  intestine,  and  the  rectal  ampulla  and  colon  have  been 
found  filled  with  hard  faecal  masses  of  astonishing  weight.  The 
diarrhoeal  current,  in  those  cases,  found  its  way  between  the 
masses  lodged  against  the  walls,  often  in  the  sacculi,  sometimes 
also  in  false  diverticles,  until  by  chance  some  hard  lump  became 
engaged  in  the  passage  and  caused  total  occlusion.  Under  certain 
circumstances,  then,  habitual  coprostasis  may  last  for  a  long 
time,  and  even  reach  a  very  great  degree,  without  the  patient's 
being  made  aware  of  it  by  a  diminution  in  the  number  of  stools. 
Cruveilhier  (1.  c.)  found,  in  the  body  of  an  old  woman  who  died 
of  acute  occlusion  of  the  intestine,  after  having  always  gone  regu- 
larly to  stool,  the  rectum  and  colon  filled  by  an  enormous  amount 
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of  thick  feecea,  and  the  coloa  distended  to  the  size  of  a  Irn 
colon.    In  a  quite  similar  case,  in  an  old  man,  the  colon,  filledi 
fieces,  measured  thirty-five  centimetres  in  cii'cnmference,  aail 
cfficnm  was  as  large  as  a  cliild's  head*     Many  similar  caas ) 
been  mentioned  by  Bright,*  Siebert,^  and  many  othera. 

On  the  other  hand,  it  ia  not  rare  to  meet,  nnder  thei 
described  conditions,  with  occlusions  lasting  from  two  tol 
weeks,  with  accumulation  of  enormous  amounts  of  ffficai 
hyperex  tension  of  the  colon/ 

We  have  already  seen  that  prolonged  eoprostasis,  atb 
to  a  notable  degree,  may,  under  certain  circumstances,  lall 
paralysis  and  hyperextensioii  of   the  colon,  and  in  thiaw^j 
permanent  arrest  of  the  current  of  f^ces  and  to  death,  with  t 
toms  of  ileus  (ileus  paralyticus).    The  same  result  sometimesl 
lows  wlien,  as  we  have  previously  gaid,  a  paretic^  over-lo 
loop  of  the  colon,  most  frequently  the  sigmoid  tlexu re,  sinks i 
the  pelvis,  and  thereby  undergoes  kinking,  or  twisting,  or  i 


'  Guy's  Hosp.  Rep.  V.  p.  y03. 
DJagDOHtik  d,  Krankh.  d    UnterL     Erlan^Q,  t85>5. 

3  Thus  Cham^ter^  (Digestion  and  it«  Derangemeny,  Iioml.,  1850,  p,  4D6)  tdb  of  M 
e3ctraordiTiari1j  large  and  Rolict  colon  in  a  woman  wfaa,  wkOe  in  good  beilUu  Mil 
nujvomcnt  of  the  bowels  only  once  every  fortnig-ht      LetiiQixx.  m6d   18S9}  (<n»ii»* 
woman,  fifty  years  old.  who  hnd  had  fifteen  children,  and  had  suffered  for  bIbc; 
from  constipation,  the   rectal  ampulla   occluded   by  a  raa«a  of  tvaca  WB%ta| ' 
pounds.      LemfictiriiT  (Arch.  g6u.  de  ined.  S*^r.  I.  T.  h  410)  foond,  uj 
curastanees,  a  mass  weighing  thirteen  pouudfi.     Ilabershan  (L   c,  p.  445)  i 
fontid,  under  Rtich  ciT-cumstances,  the  circumference  of  the  colon  enlarged  ha  t 
fifteen  incheB.     Similar  acconuta  are  found  in  Lifrftfiuff  (Hist.  Auat.  med.  T.  L  (MM 
203;  Mcckd  (Path,  Anat.  IL  Bd  I.  Ahfch.  Leipn.  1816,  a  289,  et  mq.);  Ihutmt 
of  the  Mu».  of  Surg,  of  Ireland.  Koa.  384,  ^ST^  287} ;  Trms  (Gas  des  hfip.  18»);i>^ 
(Monthly  Journal,  184fi) ;  Sirhn%  1.  a;   Bright  I.  <3,i  and  many  othcn,    Oo  4»* 
hand,  we  havf?  legitimate  doubts  of  caaes  like  the  one  bo  often  quoted  cf  J 
(Copland,  Encycl.  Wortcrh.  I L  3),  in  which  a  woman,  fifty -nine  years  oH^wmtm^ 
have  had  a  movement  of  the  bowels  only  from  four  to  bix  times  each  ye»f»i»"* 
death  to  have  accnmulated  sixty  pounds  of  faESces  in  her  colon.     The  wp» 
of  Mr.   Staniland*R  communication   (Sfedical  Gaietite,  1833,  1833,  p. 
to  which  a  man  seventy -three  years  old,  who  had  had  only  sbt  iftobb  yei 
a  copro^itaHiii  lasting  feven  months — during  which  he  had  had  no  troubl" 
tion  of  the  enormously  dilated  coDcnm,     Mr.  Bay  telhi,  in  the  Patholof 
of  1854,  of  a  boy,  mx  years  old,  who»  after  a  seTere  fever,  wat  repc 
omined  without  a  morement  of  tha  bowela  for  fomr  montba  (?)* 
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pression  by  the  mesentery  of  the  small  intestine ;  or  when  the 
paralytic  hyperdistended  caecum  is  displaced  towards  the  me- 
dian line,  and  thus  becomes  bent  or  twisted  about  its  longitudi- 
nal axis.  On  making  the  autopsy  of  such  a  case,  one  is  aston- 
ished at  the  size  of  the  colon,  or  of  parts  of  it,  especially  the 
csecum  and  sigmoid  flexure,  which,  when  seen  from  in  front, 
overlie  everything,  and  often  seem  to  fill  the  entire  abdominal 
cavity.  Meteorism  of  the  colon,  due  to  paralysis,  is  often  so 
considerable  in  such  cases  that  the  limited  space  in  the  abdom- 
inal cavity  makes  meteorism  of  the  small  intestine  impossible. 
The  latter,  on  the  contrary,  is  contracted  and  pushed  backwards, 
or  to  one  side,  by  the  distended  colon. 

Sometimes  the  pressure  of  these  overloaded  and  meteoristic 
loops  upon  the  concavity  of  the  liver  prevents  the  escape  of  the 
bile,  causes  jaundice,  and  makes  the  faeces  light-colored.^ 

Prolonged  coprostasis  sometimes  causes  ulcers,  especially  in 
the  caecum  and  flexures  of  the  colon,  the  so-called  stercoral 
ulcers,  which,  like  those  of  dysentery,  may  occasion  burrowing 
suppuration  and  undermining  of  the  mucous  membrane,  perfor- 
ation,' or  circumscribed  peritonitis  with  stenosis  of  the  canal. 
The  latter  also  occurs  sometimes  at  the  flexures  without  ulcera- 
tion, where,  when  the  peristaltic  action  is  weakened,  the  obstacles 
to  the  advance  of  the  contents  show  themselves  first  and  promi- 
nently. Not  unfrequently  the  irritation  and  sti*etching  caused 
by  the  blockaded  fieces  set  up  an  insidious  chronic  peritonitis, 
which  may  lead  to  adhesions  and  narrowing  of  the  intestine. 
Sometimes  the  acute  circumscribed  peritonitis,  starting  from 
stercoral  ulcers  of  the  colon,  plays  an  important  part  in  the  pro- 
duction of  impei-meability  of  the  intestine  ;  for  it  is  that  which, 
by  paralyzing  the  muscular  coat,  causes  permanent,  fatal  stasis 
of  the  faeces.' 


*  Cases  of  this  kind  given  by  Bright,  1.  c,  p.  307 ;  Nelaton,  in  Boys  de  Loury's  excel- 
lent work  (Gaz.  hebd.  V.  28,  1858,  partly  in  Schmidt's  Jahrb.  Bd.  105,  S.  328).  See 
also  W(icUsjnut/i,  Yiich.  Arch.  Bd.  23,  S.  136;  and  Bamberger^  1.  c,  S.  430,  note. 

*  Dickinson,  Transact,  of  Lond.  Path.  Soo.  1868. 
-  Peacock,  Lond.  Path.  Soc.  1872. 

VOL.  VIT.— 39 
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Intussusception,  Invagination,  Darmeinschiebang. 

nailer,  Disp.  anat.  I.  481 ;  VUL  ^1,— Monro,  Observ.  on  intuasusc.  Edinb.  MedL  and 
Phys.  Essays.  Vol.  II.  27.  HI.  388.— i>finc<f,  Rupert  g^n.  d'anat  et  de  pbys.  path. 
1829.  I.  95.— ^tt?i/i,  M6m.  de  Tacad.  de  chir.  VoL  IV .—Langttc^,  Edinb. 
Med.  and  Surg.  Journ.  XI.  -Bitet,  Arcb.  g6n.  XIV.  230.— raomtwi,  Edinb. 
Med.  Journ.  1835.  XLIV.  296. — Rilliet,  M6m.  sur  Tinvagination  chez  les  en- 
fants.  Paris.  1852,  and  in  Gaz.  des  bop.  1852. — Oorham,  Guy's  Hosp.  'Rgsp. 
1838.— j;  L.  Smith,  Amer.  Journal  of  Med.  Sciences.  1862,— RokUanskift  Media 
Jahrb.  d.  k.  k.  osterr.  St.  XXIII.  N.  F.  XIV.  554,—B;aeoek,  Transact  of  the 
Path.  Soc.  of  Lond.  Vol.  XV.  1864,  p.  llS.^Hanseny  Inaug. -Dissert  Dorpat 
1864.— P/te',  Zur  Invag.  im  Kindesalter.  Jahrb.  f.  kinderbeilk.  1870.  Bd.  3.  S, 
e.—Leiehtensteni,  Prag.  Vierteljahrschrift  118  and  119.  Bd.  8. 189 ;  120.  Bd.  a 
59;  121.  Bd.  S.  17. — J.  Hutchinson,  Medico-Chir.  Transact  Sec.  Ser.  London. 
1874,  p.  31.     Furthermore,  a  mass  of  theses  and  journal  articles. 

Pathological  Anatomy. 

By  intussusceptio  intestini  we  mean  the  slipping  of  part  of 
the  intestine  into  the  part  immediately  adjoining.  The  intussus- 
ception is  composed  of  three  cylinders  ;  the  outer  and  middle  of 
which  oppose  their  mucous,  the  middle  and  inner  their  peritoneal 
surfaces  to  each  other.  Tlie  outer  layer  forms  the  intussus- 
cipiens  or  receiving  layer  (the  sheath,  la  gaine,  die  Scheide),  the 
two  middle  ones  the  intussusceptum  (le  boudin).  The  innermost 
cylinder  is  known  as  the  entering  layer  (eintretende  Rohr) ;  the 
middle  one  as  the  returning  layer  (austretende  Rohr).  At 
the  neck  (collier,  Hals)  of  the  invagination  the  returning  layer 
turns  and  becomes  the  receiving  layer  (known  as  the  upper  or 
external  angle,  bourrelet) ;  at  the  free  or  lower  end  of  the  intussus- 
ceptum the  entering  layer  turns  and  becomes  the  returning  layer 
(lower  or  inner  angle,  le  sommet). 

From  this  central  or  total  intussusception  we  distinguisb  also  a  lateral  or  partial 
one.  It  is  most  frequently  formed  as  follows :  a  pedunculated  polyp,  springing  from 
the  wall  of  the  intestine,  is  engaged  by  the  peristaltic  action  and  pressed  downwards. 
and  the  portion  of  intestine  to  which  it  is  attached  is  drawn  after  it,  like  a  funnel, 
into  the  lumen  of  the  intestine.  Vclse  (De  mutuo  intest.  ingressu.  HaUer's  Disp. 
anat.  T.  VII.),  as  well  as  van  Swieten  (T.  IIL  p.  166),  was  acquainted  with  this 
form,  which  they  described  under  the  name  of  "Volvulus  incompletns.*' ' 


'  See  my  article  upon  Darm-Invag.  1.  a  Bd.  118.  S.  215. 
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tween  the  two  cylinders  of  the  intussusceptum  lies  its 
sentery,  drawn  out  and  folded  in  the  form  of  a  cone,  its  apex 
Qg  at  the  lower  angle j  its  base  at  the  neck  of  the  invagination. 

Hie  traction  exerted  by  the  opposing  mesentet^  upon  the  intUBsmceptuiu  pro- 
m  the  foUowing  resulte:  1.  That  the  intu&suscepttmi  does  not  lie  centraUj  in  the 
of  the  enveloping  cylinder,  but  eccentricaUy,  nearer  the  meaenterial  border  of 
Utter.  2.  That  the  intusstisceptum  is  more  or  less  sharply  beut  ^ith  the  con- 
tj  directed  towards  the  meaenterial  attachment,  and  the  convexity  towards  the 
Dsite  aide  of  the  receiving  layer,  3.  That  the  oritice  of  the  intusauseeptum  looks 
irda  the  mesenterial  attachment  of  the  receiving  layer,  and  is  distorted  into  the 
le  of  a  fissure,  i.  That  the  cylinder  of  the  intussuseeptutn^  especially  in  its  con- 
ty,  presents  a  more  or  less  deep  transverse  fold.  All  these  peculiarities  are  some- 
i  more,  sometimes  less  marked,  and  may  even  be  entirely  absent,  especially  in 
iffusception  of  the  middle  part  of  the  ileum. 

We  distinguish  two  kinds  of  invagination,  differing  greatly  in 
ir  mode  of  origin  and  importance,  namely  : 

1.  The  ^^  uitayi nation  of  the  death  struggle^''  which  is  annn- 
K>rtant  cadaveric  Incident,  and,  as  it  takes  place  during  the 
th  struggle,  or  immediately  after  death,  it.  (-aiises  no  symptoms 
ing  life.     It  is  accompanied  by  no  inliammatory  changes,  and 

be  easily  reduced ;  there  are  often  two  or  more  of  them  at 
same  time,  almost  always  in  the  small  intestine,  never  in  the 
mm,  and  are  ascending  as  well  as  descending.  Tliey  are  sel- 
tt  found  in  adults,  more  often  in  children,  especially  such  as 
e  died  of  brain  diseases. 

2.  The  so-called  '' injlummatorf/  in r^agi nation.''  This  is  the 
f  one  to  occupy  xis  now,  Intiammatory  invagination  takes 
je,  w^ithout  excei^tioUj  from  above  downwardsj  descending  (I. 
pendens,  progressiva),  so  tliat  a  portion  of  intestine  is  in  vagi* 
Bd  into  another  portion  lying  below  it. 

?he  earlier  records  contain  numerous  but  m  great  part  very  doubtful  obierva- 

I  of  "inflammatory  ascending'"  invagination  CL  ascendens^  regressiva).     In  a 

ition  of  five  hundred  and  ninety -nine  cases  I  myself  could  indicate  only  eight 

BcL    But  even  theae  deserve  the  name  only  Muatomically,  and  are  essentially 

ercal  genetically  from  the   primary   lufltiuimatory  intu^suriceptions  which  are 

md  only  descending.     These  ascending  inflanmiatory  invaginationfl  occur 

>.  tM^ut;  when  the  normal  nioven;i;nt  of  the  contents,  the  nonnal  peristaltic  action 

I'T  a  aerioua  affection  of  the  intestine^  usually  peritonitis  with  paralysis 

^f  it    They  are,  therefore,  allied  to  the  invaginations  of  the  death- 
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struggle,  and  are  only  distinguished  from  them  by  the  fact  that  they  appear  moie 
promptly,  at  a  time  when  inflammatory  union  of  the  invaginated  parts  is  still  pos- 
sible. On  the  other  hand,  in  double  or  multiple  invaginations  a  secondary  ascend- 
ing invagination  sometimes  occurs  together  with  the  primary  descending  one ;  this 
is  usually  produced  by  the  flaccid,  plaited,  receiving  layer  (sheath)  of  a  primarj 
invagination  slipping  upwards  between  itself  and  the  intussusceptom.  See  my  woric 
on  Darm- Invagination,  1.  c,  Bd.  118.  S.  209,  ct  seq. 

The  primarily  invaginated  portion,  that  which  enters  first, 
remains  at  the  point  of  the  intussusceptum  while  the  intussuscep- 
tion increases.  The. growth  takes  place  at  the  expense  of  the 
receiving  layer  which  is  turned  in  to  form  the  middle  cylinder. 
During  this  lengthening  of  the  invagination  the  external  angle 
advances  downward,  and,  as  is  easy  to  understand,  the  distance 
to  which  the  intussusceptum  advances  within  the  intestine  is 
double  its  own  length. 

The  compression  and  pulling  to  which  the  engaged  mesentery  is  subjected 
causes  obstruction,  especially  of  the  veins,  swelling  and  sanguineous  infiltration  of 
the  intussusceptum,  and  hemorrhages  from  the  mucous  surface.  Sooner  or  later 
peritonitis  is  set  up,  and  cither  becomes  general  and  causes  death,  or  remains  limited 
to  the  intussusceptum,  and  gives  rise  to  adhesions  between  the  opposing  serous 
sui'faccs.  This  makes  the  invagination  irreducible.  The  portions  that  are  after- 
wards or  consecutively  invaginated  are  often  distinguished  clearly  from  the  first  or 
primarily  invaginated  parts  by  the  absence  or  insignificance  of  the  adhesions  and 
also  by  the  slighter  anatomical  lesions  of  the  intestinal  coats.  The  condition  of  the 
intussusceptum  varies  according  to  the  course  and  duration.  In  acute  cases  the 
lesions  are  limited  to  the  peritonitic  glueing  together  of  the  invaginated  cylinders, 
and  to  intense  swelling  and  hemorrhagic  infiltration  of  the  coats ;  in  other  cases 
we  find  more  or  less  extensive  grangrene  of  the  intussusceptum,  which  has  brc^co 
up  into  necrotic  shreds  and  fragments.  FinaUy,  in  chronic  cases  the  closely  adherest 
walls  of  the  intussusceptum  are  often  remarkably  thickened,  the  mesentery  trans- 
formed into  a  tough  cord  of  connective  tissue  that  cannot  be  unfolded,  and  the 
muscular  coat  above  the  invagination  hypertrophied.  The  serious  anatomical  lesions 
are  often  found  exclusively  or  mainly  in  the  middle  cylinder,  while  the  inside  and 
outside  ones  arc  relatively  or  almost  entirely  unaffected,  the  latter  nsiudly  pivsestt 
no  important  lesion.  Sometimes  the  mortification  of  the  intussusceptum  is  especiaUr 
advanced  in  the  neighborhood  of  the  neck  and  at  the  point.  Sometimes  the  sepftra- 
tion  of  the  gangrenous  intussusceptum  takes  place  very  graduaUy  in  smaU  shreds. 
sometimes  so  insensibly  that  the  process  entirely  escapes  the  notice  of  the  ptttkst 
sometimes  a  larger  part  of  the  intussusceptum  is  evacuated,  or  even  the  whole  inra- 
ginated  double  cylinder  (having  separated  at  the  neck),  and  its  inner  tnbe  ^r  be 
so  weU  preserved  that  it  is  possible  to  detennine  the  exact  seat  of  the 
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The  length  of  the  8epai*ated  piece  varies  from  a  few  inches  to  three  metres 
(Cruveilhier). 

Intassusception  has  been  observed  at  all  points  of  the  large 
and  small  intestine.  We  distinguish  an  I.  duodenalis,  duodeno 
jejunalis,  jejunalis,  jejunoiliaca,  iliaca,  ileocaecalis,  ileocolica, 
coUca,  colico-rectalis,  and  rectalis.  Of  these  only  those  which 
occur  so  often  in  the  region  of  the  caecum,  the  ileocaecalis  and 
ileocolica,  need  a  somewhat  detailed  consideration. 

The  most  common  invagination  is  the  ileocoeealis—ih&i  is,  the  passage  of  the  ileum 
and  caecum  into  the  colon,  preceded  by  the  ileoccecai  opening.      The  inside  cylinder 
is  formed  by  the  ileum.    At  the  apex  of  the  intussusceptum  lies  the  ileocaecal 
oi)ening,  and  close  by  it  the  opening  into  the  vermiform  appendix  sometimes  very 
much  enlarged  J    This  form,  which  is  also  the  most  common  of  all  chronic  ones  to 
disai)pear,  not  unfrequently  attains  a  considerable  size.     Ileoc«Jcal  invagination  in 
children,  on  account  of  the  greater  mol)ility  of  the  colon  at  that  age,  often  makes 
its  way  in  a  few  days  through  the  whole  colon,  and  appears  in  the  rectum  immedi- 
ately above  the  anus,  through  which  it  is  even  occasionally  prolapsed.     Another 
form  is  that  which  I  have  named  the  ileocoliat.     As  in  prolapse  of  the  whole  rectal 
wall — for  usually  the  prolapse  is  composed  only  of  the  mucous  membrane— the 
rectum  is  pressed  through  the  anus  and  the  prolapse  is  enlarged  l)y  the  successive 
addition  to  the  outer  cylinder  of  new  portions  of  the  inner  one,  wliich  were  passed 
through  thii  orifice  of  the  prolapsed  double-cylinder,*  so  does  it  likewise  happen  in 
invaginatio  ileocolica  by  the  passage  of  the  ileum  through  the  ileocecal  opening. 
This  kind  of  invagination  really  represents  a  prolapse  of  the  ileum  through  the  ileo- 
ciccal  opening,  and  the  intussusception  is  enlarged,  just  as  rectal  prolapse  is — that  is, 
from  the  apex  of  the  intussusceptum  outwards.     I  annex  a  diagrammatic  sketch  of 
this  form,  since  it  has  been  but  little  noticed  in  German  litera- 
ture.     (Fig.    17,  (7  caicum,  c  ileocajc'il  valve,  J"  ileum.)     It  f?n  ( 
is  plain  that  this  kind  of  increase  is  possible  only  so  long  as            /  WW-     '^ 
the  two  cylindei-s  of   the  intussusceptum   are  not  adherent,     ^...-l     '"'XX        » 
"When  this  occurs,  the  enlargement  can  take  place  only  at  the             /^    \\^ 
expense  of  tlie  sheath.     First  the  caiCum  and  then  the  colon 
are  turned  in,  and  both  make  part  of  the  middle  cylinder. 
We  have  then  an  ileocolica  with  secondary  aecum-  and  colon- invagination,  which 
may  also,  like  an  ileocoecalis,  pass  through  the  entire  colon  as  far  as  the  rectum. 
The  apex  of  the  intussusceptum  is  always  formed  by  a  longer  or  shorter  piece  of  the 


^  Good  plates  griven  by  Weddern,  Dissert.  Gryphijc,  1841.  BUmrd,  Med.  chir.  tranBact. 
VoL  I.  p.  109. 

^  Gmveilhier  calls  this  form  of  prolapse  of  the  rectum :  Invagination  ^  deux 
eylindres  ;  Rokitansky :  Invagination  ohne  Scheide  (I.  without  a  sheath). 
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ileum.  English  literature  contains  several  very  close  descriptions  of  ileocolon  in- 
tussusceptions. A  third  form  of  invagination  in  the  region  of  the  cscom  is  the 
iHcuM-ileoeolica — that  is,  a  primary  ileum  invagination  in  the  lower  part  of  the 
ileum,  which  by  its  increase  has  passed  its  intussusceptum  through  the  cscal  open- 
ing and  into  the  colon.  As  this  invagination  differs  from  the  preceding  one  bj 
increasing  at  the  expense  of  the  sheath,  the  outer  angle  advances  towards  the  caecom, 
and  finally  reaches  the  ileocsecal  opening,  as  is  shown  in  Fig.  17.  It  cannot  then  be 
determined  whether  the  invagination  was  primarily  ileocolica  or  iliaca.  If  the  in- 
tussusceptum of  an  iliaca-ileocolica  is  arrested  at  the  cs&cal  opening  {e.  g.^  by  swell- 
ing or  by  spasm  of  the  ccecal  sphincter),  it  may  happen,  as  a  result  of  vigoroos 
peristaltic  pressure,  that  now  not  only  the  arrested  intussusceptum,  but  the  whole 
invagination,  including  the  sheath  (receiving  layer),  is  further  invaginated  into 
the  colon.  Tliis  produces  a  form  of  the  ^^doubUd^^  ot  Jive-layered  inwiginatmt. 
Another  mode  of  formation  of  a  doubled  invagination  is  this :  that  the  intussusoep- 
tum  of  an  iliaca  passes  down  as  far  as  the  ileocsecal  opening,  and  is  there  arrested 
by  swelling,  and  now  the  caecum,  with  the  ileocsecal  opening  in  front,  is  pushed  into 
the  colon.  A  third  mode  of  formation  is  this ;  the  crumpled  and  relaxed  sheath  of 
ileocoecal  invagination  turns  itself,  throughout  its  whole  periphery,  upwards  towards 
the  neck  of  the  primary  invagination ;  and,  finally,  a  fourth  kind,  when  another 
portion  of  ileum  is  invaginated  from  above  downwards  into  the  canal  of  a  primary 
intussusceptum.  1 

Frequency   of    Invaginations    according   to   Age^    Sex^   and 

Location, 

Invagination  is  by  far  the  most  common  fonn  of  occlusion  of 
the  intestines  in  childhood.  Half  of  all  invaginations,  according 
to  my  statistics  of  four  hundred  and  seventy-three  cases,  occur 
during  the  first  ten  years.  The  first  year,  after  the  third  monthi 
is  remarkable  for  a  special  frequency — one-fourth  of  all  intussus- 
ceptions. As  for  sex,  it  is  more  common  in  males  than  in  females 
at  all  ages.  I.  ileoc^ecalis  is  by  far  the  most  common  form  of 
invagination  (seventy  per  cent.)  in  childhood,  especially  during 
tlie  first  year.  In  adults,  ileum,  and  ileocsecal  invaginations  occur 
nearly  as  often.^    The  ileum  intussusception  is  found  most  fre- 


^  For  further  details  of  manifold  invaginations  see  my  work,  1.  a,  S.  210,  etaeq. 
Bd.  118. 

^  My  statistics  of  four  hundred  and  seventy-nine  invaginations,  at  different  ages,  gave 
fifty-two  per  cent,  of  ileocaecal  and  ileocolon,  thirty  per  cent,  of  ileum,  and  eighteen  per 
cent,  of  colon  invag-inations.  The  relative  frequency  of  ileocsecal  and  ileooolon  invagi- 
nations  cannot  yet  be  determined  by  statistics,  for  attention  has  bat  seldom  been  given 
to  distinguishing  them  from  one  another. 
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Bjxtlj  m  the  lower  and  lowest  part  of  the  ileum,  most  rarely  iu 
t  middle  portion.  Colon  invagiaations  are  more  frequent  in 
5  descending  colon  and  sigmoid  flexure  than  in  any  other 
rtion. 

Etiology  and  PatJiogenesis. 

Since  the  time  of  J.  C.  Payer/ who  first  separated  intestinal 
'agination  from  the  general  expression,  volvulus,  embmcing 
ferent  things,  its  mode  of  origin  has  been  explained  as  due  to 
5  forcing  of  a  portion  of  intestine  possessing  normal  or  increased 
istaltic  action  into  a  portion  lying  below  it,  and  paralyzed  by 
•lent  diarrhoea,  ingesta,  traumatism^  or  partial  p«-ritoniris  (^^1. 
ralytica'*).  The  prot^ess  has  always  been  represented  to  be 
ih  that  the  pai^alyzed  portion  becomes  the  sheath  of  the  In- 
jinated  cylinders.  But  it  seems  to  me  there  are  weiglity 
8ons  for  thinking  that  at  an  early  period,  often  at  the  very 
ginning  of  the  invagination,  the  wliole  paralyzed  portion  is 
ned  in  and  is  invaginated  with  the  penetrating  innermost 
inder  into  the  normal  intestine  lying  below  the  paralyzed 
•tion,  and  it  is  this  normal  part  whicli  forms  the  sheath.  In 
B  way  is  explained  the  fixation  of  tln^  intussusception  wlien  it 
%  once  i3enetrated,  a  fixation  which,  when  we  consider  the 
pomtion  exerted  by  the  invaginated  mesentery,  presupposes 
active  participation  by  the  sheath,  a  sort  of  tvnesnuiH  of  it 
also  explains  the  compression  of  the  intussusceptuni  and  its 
senteiy,  which  sometimes  leads  to  swelling,  bloody  intiltmtion, 
3  peritonitic  aclhesions  of  the  invaginated  cylinders;  it  ex- 
iins  the  circular  constriction  of  the  intussusceiitum  at  tlie 
ik.  The  clinical  course  also  corresjionds  best  with  this  ex- 
Lnation.  The  sudden  appeanince  of  invagination  with  violt^nt 
ics  corresponds  to  the  ninrm^nt  when  tlie  jiaralyzed  jiortioiij 
*ned  in  and  driven  by  t!ie  inside  cylinder,  wliicli  is  still 
)able  of  peristaltic  action,  becomes  invaginated  in  tlie  active 
estine  below;  the  paroxysmal  cohcs  are  caused  by  the  yjar- 
psmal  tenesmus  of  the  sheath.  The  mpid  growth,  ton,  of 
ny  acute  invaginations  can  only  be  thus  explained,  that  the 

•Paieig*  anatp  et  med.  septeiu.  IU77,  liiigd.  Bat»  173G,  p,  61^  et  seq. 
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peristal  tically  potent  sheath  forces  the  intussusceptum,  like  any- 
thing else  contained  in  it,  in  the  normal  direction  downwards. 
The  increased  peristaltic  action  expresses  itself  also  symptom- 
atically  in  the  diarrhoea,  which  is  so  common  in  intussusception. 
After  what  has  been  said,  no  further  explanation  is  needed  to 
show  that  pai-alysis,  when  limited  to  a  small  piece  of  intestine,  is 
more  favomble  to  the  occurrence  and  fixation  of  an  invagination 
tlian  when  the  affected  portion  is  longer.  Paresis  of  a  limited 
portion  of  the  intestine^  associated  with  vigorous  perisiaUio 
actioHy  excited  hy  any  cause  whaisoever^  offers  suitable  condi- 
tions for  invagination. 

With  reference  to  the  origin  of  invagination  in'paralysis  of  a  portion  of  the  in- 
testines, I  cannot  refrain  from  calling  attention  to  the  following  circumstances.  We 
have  already  seen  that  in  dysentery,  according  to  Annesley,  Griesinger,  and  others, 
paralysis  of  a  section  of  intestine,  with  consecutive  severe  faecal  stasis  (without 
sten(;sis),  is  not  uncommon.  It  is  interesting  that  intussusceptions  liave  also  been 
repeatedly  obseived  in  the  course  of  chronic  diarrhoeas.  Griesinger,  for  example, 
repoits  three  cases  of  this  kind  (Ges.  Abhdlg.  II.  686).  I  also  have  observed  that 
a  traumatism  of  the  abdomen  may  cause  death  by  ileus,  and  that  often  we  cannot 
explain  these  cases  otherwise  than  by  the  supposition  of  paralysis  of  a  large  portion 
of  the  intestine,  causing  complete  interruption  of  the  normal  movement  of  the  con- 
tents. A  number  of  most  trustworthy  observers  have  reported  cases  of  invagination 
which  occurred  in  previously  healthy  individuals  immediately  after  a  traumatism. 
Also  in  those  invaginations  which  occur,  though  very  seldom,  after  typhoid  fever, 
cholera,  with  tuViercular  intestinal  ulcers  (without  stenosis),  with  tubercular  peri- 
tonitis, or  after  the  reduction  of  a  strangulated  hernia,  the  paralysis  of  the  corre- 
sponding portion  of  the  intestine  should  be  considered  of  etiological  significancei 
Finally,  I  must  mention  that  invagination  of  the  rectum  (with  or  without  prolapse) 
arises  under  the  same  conditions  of  relaxation  of  the  rectum  and  its  attachments 
(after  chronic  blennorrhoea  or  ])rolonged  tenesmus)  as  does  the  ordinary  prolapse  of 
the  rectum  composed  only  of  nmcous  membrane. 

Anotlier  early  tlieory  of  tlie  formation  of  intestinal  invagina- 
tion was,  tliat  it  was  due  to  the  tetanic  contmction  of  the  circular 
muscular  libn^s  of  a  sliort  portion  of  the  intestine,  in  conse- 
quence of  wliich  the  latter  is  forced  by  the  peristaltic  action  of 
the  portion  lying  above  it  into  that  which  lies  below,  and  is  then 
iirmly  grasped  ('Mnvag.  spasmodica").  Presented  in  this  way, 
the  tlieory  is  scarcely  correct ;  but,  as  the  following  will  show, 
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The  fact  that  invagination  occurs  so  much  the  more  frequently 
in  the  region  of  the  caecum  and  in  the  lowest  portion  of  the  ileum 
immediately  above  the  ileocsecal  valve,  has  always  invited 
attempts  at  explanation.  Special  importance  has  been  attached 
to  the  greater  breadth  of  the  caecum  and  colon  into  which  the 
smaller  ileum  could  easily  enter,  also  to  the  more  fixed  position 
of  the  colon,  which  foi-ms  the  sheath,  as  compared  with  the 
gi^eater  mobility  of  the  penetrating  ileum  rendered  possible  by 
its  mesentery.  The  gi-eater  sluggishness,  too,  of  the  former 
has  been  invoked,  and  the  more  vigorous  peristaltic  action  of  the 
latter. 

The  importance  of  these  factors  is  certainly  not  to  be  under- 
estimated, but  the  principal  cause  is  to  be  found  elsewhere.  If  we 
consider  that  the  ileocaecal  opening  is  distinguished  by  a  spliinc- 
ter,  the  contraction  of  wliich  can  increase  to  powerful  tenesmus, 
we  recognize  that  there  is  a  complete  analogy  between  the  con- 
ditions of  invagination  in  the  region  of  the  caecum  and  the 
diflferent  kinds  of  prolapse  of  the  rectum,  which,  like  ileocaecal 
invaginations,  is  found  most  fi-equently  in  early  cliildhood.  Just 
as  anal  tenesmus,  excited  by  any  cause  whatever  (rectal  blennor- 
rhoea,  profuse  diarrhoea),  usually  excites  and  accompanies  pro- 
lapse of  the  rectum,  so  is  ileocaecal  tenesmus,  excited  by  catarrh 
or  abnormal  irritability  of  the  terminal  portion  of  the  ileum,  of 
great  importance  in  the  production  of  many  ileocaecal  and 
ileocolon  invaginations.  In  many  cases  in  which  we  see 
invaginations  in  the  region  of  the  caecum  follow  prolonged 
diarrhoea  or  colic,  the  taking  of  unsuitable  food,  or,  especially  in 
early  infancy,  the  withdrawal  of  the  mother  s  milk  and  the 
substitution  of  improper  food,  csecal  tenesmus  plays  an  impor- 
tant part.  If  the  caecum  and  the  colon  are  rendered  easily 
movable  by  their  mesentery — as  is  regularly  the  case  during  early 
life — the  repeated  and  more  forcible  peristaltic  pressure  towards 
the  persistently  contracted  ileocaecal  sphincter  causes  ileocaecal 
invagination.  If  the  caecum  is  firmly  fastened  down,  so  that  it 
cannot  be  turned  in  and  invaginated  into  the  colon,  prolapse 
of  the  ileum  into  the  colon  takes  place,  with  formation  of  an 
ileocolica  invagination,  just  as  prolapse  of  the  rectum  may  follow 
violent  anal  tenesmus.    If  neither  of  these  happens,  invagination 
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of  the  lowest  part  of  the  ileum  may  occur,  as  is  the  case  also  in 
the  rectum  when  it  becomes  invaginated  in  itself  above  an 
obstinately  contracted  (tenesmus)  sphincter,  and  is  finally  pro- 
lapsed (called  by  the  surgeons  **  prolapse  of  the  rectal  wall  with 
invagination"). 

If  ileocsecsl  inyaginatioiis  are  very  common  in  children,  and  ileum  inragina- 
tions,  on  the  contrary,  very  rare,  the  reason  lies  in  the  greater  mobility  of  the 
caecum  and  ascending  colon  allowed  by  their  mesentery,  and  the  conseqneot 
removal  of  an  obstacle  to  invagination.  In  adults  this  element  is  removed,  and 
we  find  ileum  invaginations  as  frequent  as  ileocsecal.  Probably  a  not  oncommoo 
abnormal  mobility  of  the  caecum  and  ascending  colon  is  an  element  in  the  prodoo- 
tion  of  the  latter  in  adults  also. 

An  important  part  in  the  etiology  of  invaginations  is  taken  by  neoplasms  of  the 
intestinal  canal,  especially  such  as  have  a  pedunculated  attachment  to  the  mocooi 
membrane  and  project  in  the  form  of  a  polyp  into  the  lumen  of  the  canaL  The 
records  are  full  of  cases  of  invagination  due  to  polyps.  Since  the  polyp  is  grasped 
by  the  peristaltic  action  and  forced  towards  the  anum  like  the  rest  of  the  contents, 
it  draws  the  intestine  from  which  it  springs  as  an  intussusoeptum  behind  it 

On  the  other  hand,  it  is  exceedingly  uncommon  for  circular  stenosis  of  the  canal 
to  cause  invagination,  for  the  reason  that  the  introduction  of  the  voluminous  intef- 
tine  above  the  stenosis,  preceded  by  the  stenosed  part,  into  the  usually  contracted 
portion  lying  below  it,  meets  w^ith  mechanical  obstacles.  Where  these  do  not 
exist,  as  in  stenosis  of  the  ileocsecal  opening,  we  find  that  intussusception  is  not 
uncommon. 

Among  the  incidental,  and  in  part  also  indirect  causes,  a  weU-ascertained  part, 
according  to  the  most  trustworthy  observations,  is  played  by  improper  ingesta, 
traumatism  of  the  abdomen,  violent  jarring  of  the  body,  prolonged  diarrhoBa» 
colics,  and  constipation.  The  mode  of  action  of  these  causes  can  be  easily  made 
out  by  the  aid  of  the  foregoing. 

It  must  be  remarked  that  the  symptoms  of  invagination  of 
the  intestines,  especially  in  children,  appear  suddenly  in  the 
majority  of  cases,  witliout  being  preceded  by  any  known  cause 
or  disturbance  of  health,  a  fact  which  deserves  all  the  more 
notice  because  an  improper  importance  has  been  attributed  by 
many  to  prodromal  chronic  diarrhoeas,  colics,  etc.,  as  the  regular 
forerunners  of  invagination.* 


For  details,  see  my  statistical  communications,  Prager  Vierteljahrschrift,  Bd.  118 
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In  earlier  times,  when  intestinal  worms  were  supposed  to  be  the  cause  of  many 
diseases  and  morbid  symptoms,  they  were  often  held  responsible  for  invagination 
of  the  intestine  also.  There  is  no  support  for  such  an  opinion.  Sometimes  the 
aacarides,  as  Ruysch  described  and  De  Ha6n  *  pictured  it,  wind  themselves  about 
the  intussusceptum,  an  entirely  unimportant  incident  which  can  have  no  connection 
with  the  etiology  for  the  reason  that  an  intussusception  must  be  present  before  the 
ascaiides  can  wind  themselves  about  it. 


Symptoms^  Course^  Duration. 

The  symptoms  of  invagination  of  the  intestine  usually  appear 
suddenly,  whether  an  incidental  cause  has  preceded  it  or  not. 
The  scene  opens  with  a  violeat  colic.  Then  follows  voviiting^ 
and  this  occurs  promptly,  especially  in  children  and  when  the 
invagination  is  situated  high  up. 

After  a  longer  or  shorter  time,  often  after  a  few  hours  in  children,  the  pains  cease, 
ind  now  several  hours  may  pass  during  which  the  serious  affection  betrays  itself 
by  no  sign,  until  a  new  paroxysm  of  pain  occurs.  In  adults  the  pain  introducing 
tlie  invagination  often  lasts  continuously  for  several  days,  and  then  the  colics  alter- 
nate with  intervals  of  freedom  from  pain.  The  intensity  of  the  pain  is  often  such 
IS  is  found  in  only  a  few  affections  of  the  intestines.  lu  chUdhood  invagination 
is  sometimes  introduced  by  general  convulsions. 

The  peristaltic  action,  at  times  very  violent,  which  is  excited  by 
the  invagination,  causes  a  rapid  evacuation  of  the  contents  of  the 
intestines,  a  diarrhoea  which  amounts  often  to  from  ten  to  twenty 
passages  in  the  twenty-four  hours.  The  compression  of  the  veins 
3f  the  invaginated  mesentery  causes  venous  stasis  and  swelling 
3f  the  intussusceptum,  hemon-hages  by  diapedesis  and  by  rupture, 
ind  often  abnormal  secretion  of  mucus  as  a  result  of  catarrh  of 
the  mucous  membrane.  The  so-called  dysenteric  evacuations^ 
•onsisting  of  bloody  mucus^  are  almost  never  absent  in  invagina- 
:ion  of  the  intestines,  no  matter  where  its  seat  may  be. 

This  symptom  is  the  more  important,  because,  with  the  exception  of  twistin^^ 
md  knotting  of  the  sigmoid  flexure,  no  other  cause  of  acute  occlusion  of  the  intes- 
;tne  is  accompanied  by  bloody  evacuations.  On  the  other  hand,  attention  must  be 
[)aid  to  the  differential  diagnosis  from  dysentery  and  from  the  other  w)urces  of 
intestinal  bleeding — especially  rectal  polyps  in  children. 

>  Rat.  med.  contin.  T.  II.  P.  II.  Tab.  11. 
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0  aearch.  After  some  palpation  and  handling  it  becomes  more  diatinctf  firmer, 
MSier  to  grasp  in  all  directioDB,  Moreover^  it  often  happetis  that  while  the 
ir  cannot  be  found  during  the  interviils  that  are  free  from  pii^icii  it  presents  itself 
Itiff  cylindrical  roll  during  the  paroxysms.  Sometimes  In  ileocajcal  and  colon 
ginations  the  tumor  can  ultimately  be  felt  in  the  rectum,  or  it  may  even  be  pro- 
fed  tbrougli  the  anus,  and  the  certain  diagnosis  of  the  ilcocfecalis  can  be  made 
ng  life  by  the  sight  of  the  I  wo  orifices— the  ileocascal  and  that  of  the  ve  rod  form 
fKkdtx — at  the  apex  of  the  intussu&ceptuDi.  The  increase  of  ileoctccal  intusaus- 
lon  is  often  rery  rapid  in  children,  bo  tliat  tiie  intusausccptum  may  reach  the 
urn  by  the  second  day  of  the  attack.  The  cause  of  this  Hca  in  the  grunt  mobility 
hn  child's  colon  distinguished  by  a  long  mcBocola. 

We  have  now  to  speak  of  tlie  course  and  terminations.  We 
tmgiiisli : 

Tlie  aeide  course.  The  invagination  lead^  to  ininiediate  and 
tnanent  imperraeabilitj".     The  patients  die  in  from  three  to 

days  with  the  symptoms  of  internal  sti-angulation  (with  or 
hont  peritonitis  or  perforation).  This  course  belong!^  chiefly 
ileum  invaginations,  especially  such  as  are  situated  high  up 
the  small  intestine.  Another  kind  of  hyperarute  cours<^  is 
Uh  by  shock,  especially  in  children  less  than  a  j^ear  old. 
In  other  cases  the  permeabilitj'  of  Oik*  fnvaginntion  is  restored 

the  rediTction  of  the  swelling  of  thr  iutus^^uscuptum,  profuse 
krrhcea  sets  in,  but  death  follows  from  prompt  gangrene  of  the 
mssusceptum  which  gives  rise  to  general  ])eritonitisor  perfora- 
p.  In  childrpu  th*^  fatal  termination  in  this  way  gpn*^nilly 
km  place  between  the  fourth  and  sm^enth  days,  in  adults  hi 
f  course  of  the  second  week,  but  sometimes,  when  subacute, 
t  until  the  third  or  fourth  week,  Since  the  gangrenous  pro- 
eis  not  always  equally  advanced  at  all  points,  (ke  svjmrallmi 
fhe  intussuM'eptuffi^  often  takes  place  fragmentarily  in  single 
ps,  shreds,  or  tul)ular  sections,  and  sometimes  stJ  gmdnally 
^  it  is  entirely  overlooked  by  the  patient.     In  other  eases  the 

Wjin J  of  the  earlier  accounts  of  *' intestinal  invagination,"  with  separation  of 
%>ttioiiB  potions  of  the  mncous  raerabnme  "  or  '*  tuhular  pieces  of  ioteatine/'  du- 
'ilKJii  miBappDehension,  for  the  supposed  pieces  of  inteatiiie  were  nothing  but  tmdi- 
"^e  mgesta  <skin.  iriteBtines)  or  intentional  admixtures,  f  Virfhoip,  in  Virch,  Arch. 
'*^)*  In  the  severe  dianbcEaH  of  the  tropica  portionu  of  the  mucous  membrane  of 
^lom  often  come  away,  aa  the  best  observers  (Ajmeale/j  GriesiDijer^  iind  others) 
*teatifi*»d. 


} 
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The  profuse  diarrhoea  leads  at  once  to  violent  tejiesmtu  ad 
annm^  which  appears  the  earlier  and  is  the  more  intense  the 
nearer  the  intnssusceptum  was  originally  to  the  rectum,  or  iB 
brought  to  it  by  its  growth.  When  the  intnssusceptum  occupies 
the  descending  colon  or  the  rectum,  the  tenesmus  is  not  unfre 
queiitly  followed  by  paralysis  of  the  rectal  sphincter  and  pattt- 
lence  of  the  anus,  through  which  the  bloody  diarrhoeal  passages 
escape  involuntarily,  a  symptom  which  is  found  especially  in 
children. 

A  patulous  anus  is  certainly  not  pathognomonic  of  invagination  of  the  intotiiM^ 
as  souio  have  believed.  Tlic  same  thing  happens  in  diarrhoea  sometimes,  often  wift 
nooplasms  in  the  sigmoid  flexure  or  rectum,*  even  with  foreign  bodies,  and  in  indi- 
vidual b  suffering  from  paraplegia,  etc 

The  meteorism  which  appears  immediately  after  the  occur- 
rence of  invagination  disappears  with  the  subsidence  of  the  acute 
swelling  of  tlie  intussusceptum  and  with  the  following  diarrhoea. 
In  the  subsequent  course  of  subacute  and  chronic  invaginations 
iuet(»orisni  is  a  very  variable  symptom.  A  far  more  important 
symi)t()iu  is  the  usually  cylindrical^  sausage-like  tumor  which 
eau  be  felt  in  tJie  abdomen  in  most  cases  of  invagination.  ThU 
ran  almo.si  always  he  felt  in  colon  and  ileoccecal  invaginatioM, 
hut  i>nly  seldom  in  ileiun  invaginations, 

SiiKv  iUH>ca*cal  invagination  is  the  usual  one  in  children,  it  is  evident  thitit 
this  agi'  the  tumor  is  hut  seldom  missed.  The  invagination  tumor  is  found  molt 
friHpiently  in  chronic  cas(^  more  rarely  in  acute  ones.  In  ileocsec&I  intussosoeptioa 
it  is  found  only  exceptionally  in  the  region  of  the  csecum,  but  often  in  tiie  truo- 
vorso  or  desotmding  colon  and  in  the  regio  iliaca  sinistra.  In  chronic  ileocaecsl  m* 
vagination  the  jK^ition  of  the  tumor  often  changes,  and  it  is  found  sometimes  in 
the  trans>*\^rso  cv>lon.  sometimes  further  along  in  the  descending  colon;  theinfA- 
^ui nut  ion  increase's  in  such  cases  by  the  turning  in  of  new  portions  of  the  sheaA;  hy 
tlu'  rwhuiiou  of  tlu'se  frvshly  in\';iginated.  non-adherent  portions  the  tamor  lenm 
to  the  trnnsYorsc  ivlon.  This  change  in  the  length  and  position  of  the  tumor  nay 
Iv  ol^ervwl  n»jH\Htt\lly  within  a  short  time.  In  ileum  invaginatioDS  tlie  hjpogtt- 
triuu)  is  MMuetimes  the  seat  of  the  tumor.  An  invagination  tamor  lemahuBg 
sx;itiouAry  fv^r  a  lonir  time  in  the  region  of  the  caecum  indicates  Ueooolicm.  1%e 
tumv^r  shoxvNi  still  other  fvculiAritie!?^     It  oft«i  seems  to  be  absent  at  the 


SV^rvd^,*^  SohuiMx  s  JahrK  <0.  Bd.  SL  20^    BfkiUMiky.  OvteEC  mod.  JiM. 
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of  the  search.  After  some  palpation  and  handling  it  becomes  more  distinct,  firmer, 
and  easier  to  grasp  in  all  directions.  Moreover,  it  often  happens  that  while  the 
tumor  cannot  be  found  during  the  intervals  that  are  free  from  pain,  it  presents  itself 
as  a  stiff  cylindrical  roll  during  the  paroxysms.  Sometimes  in  ileocecal  and  colon 
invaginations  the  tumor  can  ultimately  be  felt  in  the  rectum,  or  it  may  even  be  pro- 
lapsed through  the  anus,  and  the  certain  diagnosis  of  the  ileoctccalis  can  be  made 
daring  life  by  the  sight  of  the  two  orifices — the  ilcocsecal  and  that  of  the  vermiform 
appendix — at  the  apex  of  the  intussusceptum.  The  increase  of  ileocsecal  intussus- 
ception is  often  very  rapid  in  children,  so  that  the  intussusceptum  may  reach  the 
rectum  by  the  second  day  of  the  attack.  The  cause  of  this  lies  in  the  great  mobility 
of  the  child's  colon  distinguished  by  a  long  mesocola. 

We  have  now  to  speak  of  the  course  and  terminations.  We 
distinguish : 

The  acute  course.  The  invagination  leads  to  immediate  and 
permanent  impermeability.  The  patients  die  in  from  three  to 
six  days  with  the  symptoms  of  internal  strangulation  (with  or 
without  peritonitis  or  perforation).  This  course  belongs  chiefly 
to  ileum  invaginations,  especially  such  as  are  situated  high  up 
in  the  small  intestine.  Another  kind  of  hyperacute  course  is 
death  by  shock,  especially  in  children  less  than  a  year  old. 

In  other  cases  the  penneability  of  the  invagination  is  restored 
by  the  reduction  of  the  swelling  of  the  intussusce])tum,  profuse 
dian-hoBa  sets  in,  but  death  follows  from  prompt  gangrene  of  the 
intussusceptum  which  gives  rise  to  general  peritonitis  or  perfora- 
tion. In  children  the  fatal  termination  in  this  way  generally 
takes  place  between  the  fourth  and  seventh  days,  in  adults  in 
the  course  of  the  second  week,  but  sometimes,  when  subacute, 
not  until  the  third  or  fourth  week.  Since  the  gangrenous  pro- 
cess is  not  always  equally  advanced  at  all  points,  the  separation 
of  the  intussusceptum  ^  often  takes  place  f ragmentaiily  in  single 
strips,  shreds,  or  tubular  sections,  and  sometimes  so  gi-adually 
tliat  it  is  entirely  overlooked  by  the  patient.     In  other  cases  the 


^  Many  of  the  earlier  accounts  of  **  intestinal  invagination,"  with  separation  of 
*'  gangrenous  potions  of  the  mucous  membrane  "  or  "  tubular  pieces  of  intestine,"  de- 
pend upon  misapprehension,  for  the  supposed  pieces  of  intestine  were  nothing  but  undi- 
gestible  ingesta  (skin,  intestines)  or  intentional  admixtures.  (  Virchoif^  in  Virch.  Arcb. 
V.  302).  In  the  severe  diarrhoeas  of  the  tropics  portions  of  the  mucous  membrane  of 
the  colon  often  come  away,  as  the  best  observers  (Annesley,  Griesinger,  and  others) 
have  testified. 
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by  suitable  treatment  (opinnij  enemata,  injections  of  air*  etc)t 
The  roiTectness  of  the  diagnosis  cannot  be  doubted  when,  as  » 
not  unfrequently  the  case,  the  intussuseeptum  lias  been  toaclwd 
in  the  rectum  or  seen,  after  being  prolapsed,  through  the  aai 
Cruveilliier  and  Gorliam  have  expressed  the  plausible  opij 
that  invaginations  often  occur  and  are  again  reduced^  and  tlat^ 
in  particular^  many  of  the  temporary  severe  colics  in  ehildrei 
depend  upon  tliis  cause, 


Diffcrtnitial  I)iai;nof^i8  of  tlie  OiflPerent  KJiuls  of  Oeelnsiou  of  t 

Intestine!^. 

Now  tliat  we  have  considered  the  Bymptoms,  coiirset 
tpriuinations  of  the  different  kinds  of  occlusion  of  the  intesl 
we  nuiy  turn  our  attention  to  their  differential  diagnosis. 

In  most  cases  of  internal  occlusion  of  the  intestine,  our 
nosis  is  liniited  to  determining  its  existence,  and  perhapa, 
its  ])roi>able  seat,  and  we  are  not  able  to  do  more  tliaa  U 
supiKisition  regarding  its  anatomical  cause.    Even  those  pi 
of  occlusion  which  are  distinginshed  under  favorable 
stances  by  definite  peculiarities  and  objective  signs,  and  mii\y"^' 
absolute  diagnosis  possii^le,  sometimes  occur  without  thcni. 
are  then  not  to  be  distinguished  from  other  causes  of  iiiii^  i 
ability.      Thus,  to  give   a   single  example,  the  i-ecords  conl 
man}'  cases  of  neoplasms  of  the  intestines  which  have  renr 
completely  latent  ami   then  have  suddenly  caused  deaiL 
symptoms  of  acute  internal  strangulation.     In  many  case> 
sive  information  is  furnished  by  close  attention  to  the  begir 
and  progress,  the  duration  and  symptoms,  the  seat  of  the  ^ 
sioii,  the  lige  and  sex  of  the  patient,  also  by  a  thorough  t^x 
nation,  and,  finally,    by   the   antecedent  history.      TJndeJ  : 
circumstances  an  absolute  diagnosis  is  sometimes  pos^ 
sometimes  we  are  at  least  able,  by  exclusion,  to  limit 
sibilities  to  a  ffnv,  and  l>y  attention  to  the  relative  fr 
of  these  to  make  a  diagnosis  more  or  less  well  found 
irrobabilities-      Let  us  briefly  consider  those  occlusionsj 
under  favorable  ch^cumstances,  we  are  able  to  diagnostic 
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of  this  intestinal  sequestrum  is  sometimes  a  hard  task.  It  has  in  some  instances 
caused  total  obstruction  at  a  lower  point,  and  many  ruptures  at  the  line  of  separa- 
tion would  not  have  taken  place  if  the  intestinal  sequestrum  had  not  aided  by 
occluding  the  passage  below. 

We  also  distinguisli  the  chronic  course.  This  is  by  far  the 
most  frequent  in  ileocsecal  invaginations,  and  is  due  to  the  fact 
that  the  invagination  becomes  fixed  by  the  solid  union  of  the  two 
cylinders,  and  the  canal  of  the  intussusceptum  becomes  again 
permeable  by  the  complete  disappearance  of  the  swelling.  In 
this  way  the  ileocaecal  invagination  may  last  for  several  months. 
In  one  of  the  cases  observed  in  Liebermeister's  Clinic  and  de- 
scribed by  me,*  the  accurately  determined  duration  of  the  in- 
vagination was  eleven  months  ;  and  we  have  even  trustworthy 
records  of  cases — cases  wliich  in  my  opinion  are  not  difficult  to 
understand — ^in  which  the  intussusception  lasted  four,  three, 
two,  or  more  than  one  year,  and  ended  in  recovery  by  separa- 
tion, or  in  death  by  perforative  peritonitis,  or  by  increasing 
marasmus,  with  chronic  diarrhoea.  If  the  invagination  becomes 
chronic,  the  diarrhoea  usually  moderates,  the  evacuations  no 
longer  contain  blood,  and  they  may  even  become  completely 
noimal  again.  In  other  cases  severe  constipation  alternates  with 
profuse  diarrhoea,  or  the  latter  becomes  chronic  and  seriously 
affects  the  nutrition  of  the  patient.  The  most  important  symp- 
toms— those  which  indicate  the  continuation  of  the  intussuscep- 
tion— are  the  paroxysms  of  colic,  usually  occurring  daily,  some 
times  more  than  once  each  day,  and  the  presence  at  some  point 
in  the  colon  of  a  tumor,  usually  cylindrical,  which  not  unfre- 
quently  presents  the  peculiarities  before  described.  Since  in 
these  cases  the  muscular  coat  above  the  invagination  becomes 
hypertrophied,  it  often  happens  that  the  outlines  of  the  convolu- 
tions are  visible  through  the  emaciated  abdominal  walls,  and 
indicate  the  existence  of  a  chronic  obstruction. 

Finally,  we  have  yet  to  mention  among  the  terminations  of 
invagination  recovery  without  separation.  It  has  been  firmly 
established  by  numerous  communications  from  famous  authors 
that  intestinal  invaginations  may  be  reduced  spontaneously  or 


'  Deutsch.  Arch.  f.  kUn.  Med.  XII.  Bd.  S.  381,  et  seq. 
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by  suitable  treatment  (opium,  enemata,  injections  of  air,  etc.). 
The  correctness  of  the  diagnosis  cannot  be  doubted  when,  as  is 
not  unfrequently  the  case,  the  intussusceptum  has  been  touched 
in  the  rectum  or  seen,  after  being  prolapsed,  through  the  anus. 
Cruveilhier  and  Gorham  have  expressed  the  plausible  opinion 
that  invaginations  often  occur  and  are  again  reduced,  and  that, 
in  particular,  many  of  the  temporary  severe  colics  in  children 
depend  upon  this  cause. 


Differential  Diagnosis  of  the  Different  Kinds  of  Occlusion  of  the 

Intestines. 

Now  that  we  have  considered  the  symptoms,  course,  and 
terminations  of  the  different  kinds  of  occlusion  of  the  intestines, 
we  may  turn  our  attention  to  their  differential  diagnosis. 

In  most  cases  of  internal  occlusion  of  the  intestine,  our  diag- 
nosis is  limited  to  determining  its  existence,  and  perhaps,  also, 
its  probable  seat,  and  we  are  not  able  to  do  more  than  form  a 
supposition  regarding  its  anatomical  cause.  Even  those  processes 
of  occlusion  which  are  distinguished  under  favoi-able  circum- 
stances by  definite  peculiarities  and  objective  signs,  and  make  an 
absolute  diagnosis  possible,  sometimes  occur  without  them,  and 
are  then  not  to  be  distinguished  from  other  causes  of  imperme- 
ability. Thus,  to  give  a  single  example,  the  records  contain 
many  cases  of  neoplasms  of  the  intestines  which  have  remained 
completely  latent  and  then  have  suddenly  caused  death  with 
symptoms  of  acute  internal  strangulation.  In  many  cases  deci- 
sive information  is  furnished  by  close  attention  to  the  b^inning 
and  progress,  the  duration  and  symptoms,  the  seat  of  the  occlu- 
sion, the  age  and  sex  of  the  patient,  also  by  a  thorough  exami- 
nation, and,  finally,  by  the  antecedent  history.  Under  such 
circumstances  an  absolute  diagnosis  is  sometimes  possible,  and 
sometimes  we  are  at  least  able,  by  exclusion,  to  limit  the  pos- 
sibilities to  a  few,  and  by  attention  to  the  relative  frequency 
of  these  to  make  a  diagnosis  more  or  less  well  founded  upon 
])robabilities.  Let  us  briefly  consider  those  occlusions  which, 
under  favorable  circumstances,  we  are  able  to  diagnosticate  cer- 
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symptoms  of  internal  strangulation  and  by  early  collapse.  Enemata  and  insitflSation 
of  air  (especially  with  simultaneous  auscultation)  show  the  lower  part  of  the  colon 
to  be  ths  seat  of  the  occlusion.  The  formation  of  a  knot  between  the  sigmoidi 
flexure  and  ileum  is  very  often  accompanied  by  bloody  diarrhoea.  Habitual  copras 
tasis  usually  precedes,  for  a  long  time,  occlusions  of  this  kind,  which  are  found 
most  frequently  in  men  oyer  forty  years  old;  diarrhoea  immediately  introduces 
them. 

Among  occlusions  which  are  very  often  recognized  during  life  belong  intnasos- 
ceptions.  The  sudden  beginning  of  the  attack  with  violent  intermitting  colics, 
the  bloody  mucous  diarrhoea  with  tenesmus,  the  appearance,  increase,  and  change  of 
place  of  a  sausage-shaped  tumor  presenting  the  characteristics  above-mentioned, 
the  possibility  sometimes  of  touching  the  intussusceptum  in  the  rectum,  or  of  see- 
ing it  prolapsed  through  the  anus,  the  evacuation  of  gangrenous  shreds  of  the 
intestine,  or  of  a  well-preserved  cylinder,  and  attention  to  the  age — intuasusceptions 
are  relatively  frequent  in  childhood,  and  all  other  causes  of  occlusion  are  very  rare 
at  that  ngc — often  allow  a  more  or  less  absolute  diagnosis.  In  many  cases  this 
would  be  established  if  a  simple  examination  of  the  rectum  were  made.  With  ref- 
erence to  the  differential  diagnosis  in  children,  especial  attention  must  be  given  to 
simple  severe  colics,  rectal  polyps  with  bloody  diarrhoea,  and  dysentery.  As  for 
the  latter,  the  early  appearance  of  the  tumor  in  invagination,  the  sudden  attack,  and 
the  course,  are  especially  of  diagnostic  significance.  Intussusception  in  the  highest 
part  of  the  ileum  or  jejunum,  usually  mocks  at  diagnosis,  since  it  has  none  of  the 
characteristic  signs  of  ileocecal  or  colon  invagination. 

If  the  occlusion  is  superadded  to  the  symptoms  of  a  long-standing  constriction 
of  known  character,  its  ultimate  cause  is  thereby  made  known.  On  the  other  hand, 
its  immediate,  direct  cause  remains  unknown — whether  paralysis  of  the  intestine 
above  the  stenosis,  witli  arrest  of  the  ftecal  current,  or  a  superadded  kinking,  or 
twisting  or  obstruction  of  the  stenosis  by  a  hard  piece  of  faeces  or  foreign  body. 

We  have  finally  to  mention  a  number  of  causes  of  occlusion  which  do  not  allow 
a  definite  diagnosis,  because  they  are  exactly  alike  in  their  commencement,  course, 
and  symptoms,  and  because  the  anamnesis  also  can  supply  no  information.  These 
are  strangulation  l>y  false  ligaments,  omental  bands,  the  vermiform  appendix,  a 
diverticlc,  strangulation  in  fissures  and  holes  in  the  omentum,  mesentery,  or  other 
viscera.  We  can  also  mention  twisting  of  an  adherent  loop  of  the  ileum,  compres- 
sion of  the  lowest  part  of  the  ileum  or  of  the  bent  ciecum  and  ascending  colon, 
displaced  towards  the  median  line,  by  the  mesentery  of  a  loop  of  the  small  intes- 
tine. All  tliese  conditions  have,  in  common,  besides  the  sudden  beginning  and 
rapid  course,  the  fact  tliat  examination  of  the  colon  by  enemata  shows  its  permea- 
bility, and  also  that  all  the  otlier  symptoms  indicate  occlusion  of  the  ileum  or 
ca?cuni. 

But  of  the  varieties  of  occlusion  previously  considered,  which,  under  favorable 
circumstances,  allow  a  diagnosis  based  ujion  certain  ol)jective  and  commemorative 
points,  many  behave  exactly  like  those  last  mentioned,  and  can  in  no  way  be  distin- 
guished from  them.     Our  diagnostic  ability  in  such  cases  is  limited  to  being  in  a 
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poaiUon  to  say  that  one  kind  of  occlusion  is  improbable,  and  that  another,  relying 
upon  their  relative  frequency,  is  more  probable.  Thus,  for  example,  when  the 
symptoms  of  internal  strangulation  appear  in  a  woman,  we  are  less  inclined  to 
think  of  strangulation  by  a  diverticle ;  if  the  patient  is  more  than  forty  years  old, 
strangulation  by  a  diverticle  is,  according  to  our  statistics,  very  improbable.  On 
the  other  hand,  in  a  patient  under  twenty  years  of  age,  we  should  consider  stran- 
gulation by  a  false  ligament,  or  the  appendix  vermiformis,  as  improbable ;  at  this 
age  strangulation  by  a  diverticle  is  most  common.  In  patients  who  have  previously 
suffered  from  peritonitis,  or  typhlitis,  especially  in  women  who  have  borne  several 
children,  or  have  had  pelvic  peritonitis,  strangulation  by  a  false  ligament  has  a  cer- 
tain degree  of  probability.  Before  even  a  probable  diagnosis  of  one  of  the  kinds 
of  incarceration  under  consideration  is  made  in  a  child  under  ten  years  of  age,  ex- 
amination should  have  established  the  absence  of  an  intussusception. 

Of  the  internal  hernias  only  the  diaphragmatic  can  sometimes  be  recognized  by 
the  signs  previously  mentioned. 

By  careless  attempts  at  taxis  an  external  hernia  may  be  transformed  into  a  retro- 
peritoneal internal  one ;  the  sac  is  loosened  at  all  points  and  forced,  with  its  con- 
tents, into  the  subperitoneal  layer  between  the  peritoneum  and  transverse  fascia.  If 
the  symptoms  of  strangulation  persist  after  such  taxis  the  diagnosis  of  reduction 
in  mass  is  sometimes  rendered  possible  by  a  series  of  symptoms  which  are  fully  de- 
scribed in  surgical  books.  In  other  cases,  again,  it  remains  uncertain  whether  there 
has  been  reduction  in  mass,  or  passage  of  the  contents  of  the  sac  into  a  previously 
existing  interstitial  or  subperitoneal  pocket,  or  through  a  tear  in  the  sac  into  the 
inter-muscular  or  subperitoneal  cellular  tissue,  or  if  the  duration  of  the  symptoms, 
after  successful  reduction,  is  not  due  to  kinking,  torsion,  or  paralysis  of  the  intes- 
tine that  had  been  strangulated.'  If  we  learn  from  a  patient  with  internal  stran- 
gulation that  he  has  previously  had  a  hernia  reduced,  which  has  not  since  reap- 
peared, or  if  he  has  at  the  time  a  reducible  external  hernia,  there  is  a  very  strong 
probability  that  the  latter,  or  its  surroundings,  have  some  connection  with  the  inter- 
nal strangulation.  There  may  be  strangulation  of  an  anterior  retroperitoneal 
hernia,  due  to  reduction  in  mass,  or  in  an  interstitial  hernial  pocket,  or  by  omental 
bands,  since  they  are  very  likely  to  become  adherent  in  hernia.'  But  there  are  still 
other  possibilities.  A  loop  of  small  intestine,  attached  near  the  hernia,  may  become 
twisted  ^  about  its  mesenterial  axis,  or  the  loop  which  was  formerly  contained  in 
the  hernia  may  have  become  considerably  stenosed  by  a  progressive  chronic  peri- 
tonitis, and  this  stenosis  may  have  caused  the  occlusion.  I  must  here  speak  of  a 
circumstance  which  deserves  attention.  If  the  intestine,  for  any  cause,  becomes 
impermeable  below  an  external  hernia,  the  latter  sliarcs  in  the  distention  of  tlic 


'  Streiihel  Schmidt's  Jahrb.  Bd.  110,  S.  305. 

« Monro,  Morb.  anat.  p.  536.  RenonUi,  Joum.  gen.  de  mcd.  T.  X\''II.  p.  24.  Du- 
puytren.  1.  c.     Fagge,  1.  c,  p.  352.     Strmbel,  1.  c.,  S.  p.  363. 

'^Ruehle  and  Bmch^  Sitz.  der  med.  Sect.  d.  niederrhein.  Gesellsch.  in  Bonn.  15  Mch. 
1805.     Fagge,  L  c,  p.  352.     Froriep,  Chir.  Kupfertafeln.  370.  VIII.  178. 
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portion  lying  above  the  obstruction,  it  is  driven  more  forcibly  into  the  hernial  sac, 
can  be  reduced  with  difficulty  into  the  tense,  meteoristic  abdomen,  and  thus  may 
look  as  if  it  were  itself  strangulated,  and  the  cause  of  the  impermeability.  Lncke 
and  Ward  '  cut  down  upon  the  hernia  in  such  a  case,  and  then  enlarged  the  inci- 
sion and  performed  laparotomy.  The  autopsy  showed  a  stenosia  of  the  colon  twelve 
inches  above  the  anus.    Borelli '  relates  a  similar  case. 


Constrictions  of  the  Intestines. 

Cicatricial  Stenoses. 

The  different  processes  whicli  give  rise,  in  this  way,  to  con- 
strictions of  the  intestine,  are  : 

Dysentery,  The  deep  lesions  of  the  mucous  membrane  and 
submucosa  in  the  diphtheritic  form  of  epidemic  or  sporadic 
diarrhoea  lead,  during  the  often  prolonged  process  of  recovery 
(chronic  diarrhoea),  to  marked  stenosis,  not  unfrequently  at 
several  points. 

Unaffected  islands  of  mucous  membrane  often  persist  between  the  diphtheritic 
losses  of  substance,  which  are  made  to  project  into  the  lumen  of  the  canal  in  the 
form  of  knobs  and  folds,  by  the  contraction  of  the  adjoining  cicatrices  (valvular 
8t(?iOsh).  By  the  contraction  of  unilateral  cicatrices  the  intestine  becomes  bent; 
wlicn  the  cicatrix  is  extensive  and  on  all  sides,  the  intestine  is  drawn  together  in 
the  direction  of  its  longitudinal  axis,  and  thus  stiff,  callous  folds,  bands,  and 
sickle-shaped  projections  into  tlie  canal,  lying  one  above  the  other,  are  produced 
(picture  in  AIbei*s,  Tab.  XIIL).  Constrictions  of  this  kind  are  often  increased  by 
tough  iK)lypoid  excrescences  ^  growing  from  the  edges  of  the  mucous  membrane 
into  the  canal,  and  which  sometimes  act  like  valves  and  increase  the  stenosis, "•  If 
the  process  becomes  localized,  as  happens  exceptionally  (Annesley),  especiaUy  in 
tlic  c;ccum,  :it  the  cecal  valve,  and  in  the  lower  part  of  the  ileum,  this  portion  of 
the  intestine  sometimes  becomes  transformed  into  a  stiff  mas?  of  intestinal  ciciitrii 
drawn  up  into  folds,  whirli  scarcely  allows  its  anatomical  nature  to  be  recognized. 
Corresponding  to  the  usual  localization  of  the  diarrhreal  process,  the  descending 
colon,  sigmoid  ilexure,  and  rectum  are  the  most  frequent  scat  of  the  constriction. 

>  Lond.  Path.  8oc.  Vol.  II.  21S. 
U>az.  med.  d'ltal.  l-S.")!. 

'  Often  described  formerly  as  "  scirrhus.^'  Meckel,  Entr.  Comment.  Lclpz.  T.  XV. 
Mmro^  1.  c. ,  p.  15.").     See  JLthershoit,  1.  c  ,  j).  385. 

•*  Ca.so.s  have  even  been  reported  of  complete  uuiou  (?).     Monro,  Morb.  Anat.   p.  l.V>. 
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It  is  especially  at  the  flexures  of  the  colon  that  the  stenoses  resulting  from  dysentery 
are  most  frequent  and  most  severe.  Dysenteric  stricture,  for  the  reasons  already 
given,  is  one  of  the  most  severe.  And  yet  tight  strictures,  found  at  the  autopsy  in 
not  a  few  cases  of  chronic  diarrhcBa  in  which  death  has  occurred  after  many  yeara 
of  illness,  have  caused  no  noticeable  symptoms  during  life,  and  for  this  reason,  that 
the  continuation  of  the  destructive  process,  aided,  too,  by  the  stenosis,  has  kept  up  a 
chronic  catarrh,  which  has  prevented  the  contents  of  the  colon  from  acquiring  the 
consistency  of  normal  faeces,  and  has  excited  diarrhoea,  and  diarrhceal  discharges 
can  make  their  way  through  notably  constricted  passages.  It  may  be  laid  down  as 
a  rule  that  symptoms  are  manifested  earlier  by  dysenteric  stenoses  the  sooner  the 
colon  returns  to  its  normal  coniition.  Still,  the  symptoms  of  constriction  may  first 
appear  only  many  years — thirty  years  in  a  case  of  Rokitansky's — after  the  attack  of 
dysentery,  and  then  cause  death  by  occlusion. 

Stenoses  which  are  caused  hy  the  cicatrization  of  tuherciilar 
ulcers  of  the  intestine  very  seldom  attain  a  notable  degree  as  the 
result  of  a  simultaneous  constricting  peritonitis  at  the  ulcemted 
point.  They  are  commonly  situated  in  the  lower  part  of  the 
ileum ;  sometimes,  though  rarely,  in  the  rectum.  One  should 
not  infer  the  existence  of  stenosis  in  a  case  of  tuberculosis  of  the 
intestine  because  the  convolutions  and  their  motions  can  be  seen 
through  the  thin  abdominal  walls. 

I  refer  to  the  surgical  text-books  for  accounts  of  constricting  ulcers  in  the 
rectum  which  proceed  from  catarrhal  proctitis,  with  or  without  formation  of  a 
fistula,  from  follicular  or  hemorrhoidal  ulceration,  from  virulent  blennorrhcea,  or 
are  caused  by  wounds,  foreign  bodies,  etc.  Syphilitic  ulcers  (\\Avdi  and  soft  chan- 
cres, condylomatous  ulcerations,  or  tertiary  ulcers  produced  by  the  breaking  down 
of  gummy  infiltrations)  occur  but  seldom  in  the  rectum,  and  lead  still  more  rarely 
to  stenosis.  Only  very  few  cases  are  known  of  gummy  infiltration  of  the  mucosa 
and  submucosa  of  the  small  intestine  which  have  given  rise  to  ulceration  and,  by 
cicatrization,  to  constriction  of  the  intestine.'  Among  the  ulcers  which  iu  rare 
cases  cause  stenosis  by  their  cicatrization,  but  in  wliich  the  accompanying  constrict- 
ing peritonitis  plays  an  important  part,  I  mention  stercoral  ulcers  in  tlie  colon 
(especially  at  the  flexures),  which  are  causod  by  the  mechanical  and  chemical 
irritation  of  arrested  fa?cal  masses ;  also  constrictions  of  the  ca?cum  or  ilcoca^cal 
opening,  foUowing  chronic  stercoral  typhlitis;  and,  finally,  ulcers  caused  l)y  foreign 
bodies,  separated  intussusccpta,   or  enteroliths.      Extensive,   spreading,   confluent 

'  See  Klehs,  Path.  Anat.  2  Lief.  S.  261,  et  seq.  ;  Eimarch,  in  Pitha-Billroth's  Handb. 
S.  85.  Further  :  &jun.  These  de  Paris,  18(58  ;  von  J^iren»pninr/^  Charitc-AnnaL  Jahrg. 
VI.  ;  Probst,  Diss.  Inaug.  Berlin,  1868;  Oser^  in  the  Unters.  d.  path. -anat.  Inst,  in 
Krakau,  1872. 
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typhoid  ulcers,  also,  in  the  csecum,  ileoc83cal  valve,  and  lowest  part  of  the  ileum, 
have  also  in  rare,  exceptional  cases  been  seen  to  be  the  starting-point  of  stenosis 
(Klob ') ;  also  a  round  ulcer  of  the  duodenum  in  very  rare  cases.  Finally,  it  may 
be  mentioned  that  cicatricial  stenoses  have  been  repeatedly  found  in  the  large  and 
small  intestines,  of  which  no  satisfactory  explanation  could  be  furnished  by  the 
history  of  the  case  or  the  appearance  of  the  scar. 


Stenoses  Caused  by  Chronic  Peritonitis. 

(Constrictions,  Adhesions,  Chronic  Inflections.) 

We  have  repeatedly  spoken  of  the  important  part  which 
partial,  clu'onic  peritonitis  plays  in  the  different  processes  of 
internal  strangulation.  We  saw  that  in  many  cases  the  intestine 
has  been  long  adherent  to  the  cause  of  the  strangulation,  e.  g.^ 
to  a  diverticle,  false  ligament,  omental  band,  or  to  the  hernial 
orifice  in  internal  hernia,  and  not  unfrequently  is  itself  con- 
stricted by  chronic  peritonitis,  until  at  last  the  condition  leads, 
usually  suddenly,  to  strangulation.  On  the  other  hand,  it  some- 
times happens  that  an  incarceration  or  compression  that  has 
begun  acutely  produces  only  temporary  total  occlusion,  and  that 
a  period  of  constriction  follows  that  of  occlusion,  produced  by 
the  adherence  of  the  intestine  to  the  constricting  or  compressing 
cause.  In  both  cases  we  speak  of  chronic  strangulation,  chronic 
torsion,  chronic  compression,  etc.  We  saw  that  many  cicatricial 
strictures  of  the  intestine  were  accompanied  by  a  constricting 
peritonitis,  which  had  an  important  part  in  the  production  of  the 
constriction.  The  adhesions  produced  by  chronic,  circumscribed 
peritonitis  between  the  intestine  and  another  part  of  itself,  or 
tumors  of  different  kinds,  or  the  organs  and  walls  of  the  abdomi- 
nal and  especially  of  the  pelvic  cavity,  the  shrinking  of  tuber- 
cular mesenteric  glands  and  the  corresponding  mesentery,  the 
chronic  peritonitis  after  typhlitis  and  perityphlitis,  the  adhesion 
of  the  omentum  to  the  intestine,  and  many  other  causes  lead 
partly  by  constriction  and  partly  by  kinking  and  traction  to 
nianilold  narrowing  of  tli(»  lumen  of  the  canal.  We  should  be 
forced  into  many  i'ei)etitions  if  we  tried  to  describe  separately 


Wieu.  med.  Wocheuschr.  18G3. 
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the  processes  of  chronic  peritonitis  which  participate  so  often 
and  in  such  various  ways  in  the  production  of  constrictions  of 
the  intestine.  We  shall  confine  ourselves  to  the  description  of 
the  following,  more  independent  processes. 

1.  Chronic  general  peritonitis  (simple,  tubercular,  sarcoma- 
tous, carcinomatous)  not  unfrequently  gives  rise  to  manifold 
adhesions  between  the  intestinal  loops,  to  numerous  bends,  con- 
strictions, torsions,  and  tractions  of  the  intestine.  We  often 
find  the  entire  small  intestine  matted  together  into  a  sort  of 
homogeneous  mass,  so  that  it  is  only  with  difficulty  that  the 
scissors  can  make  their  way  through  the  labyrinth  of  bends  and 
curves.  In  such  cases  we  may  have  all  the  symptoms  of  dimin- 
ished permeability  and  sometimes  of  absolute  occlusion.^  A  few 
weeks  ago  I  saw  a  case  of  this  kind  in  which  obstruction,  lasting 
ten  days  and  followed  by  another  of  fifteen  days,  preceded  death, 
which  took  place  after  constant  vomiting,  anuria  lasting  for 
several  days,  aphonia,  cramps  in  the  legs,  subnormal  tempera- 
ture, with  extreme  dessication  of  the  patient. 

2.  An  intestinal  loop  which  has  lain  for  a  long  time  in  a 
hernia  sometimes  becomes  the  seat  of  an  insidious,  constricting 
peritonitis,  which  leads  gradually  to  increasing  entero-stenosis, 
as  a  consequence  of  many  injuries  by  ill-fitting  trusses,  frequent 
attempts  at  taxis,'  etc.  Not  unfrequently  this  process  first 
appears  within  the  abdominal  cavity  after  the  successful  reduc- 
tion of  a  strangulated  loop.  Adhesion,  bending,  constriction, 
and  conglomeration,'  or  chronic  torsion  of  the  replaced  loop  may 
result  therefrom. 

3.  A  circumscribed,  chronic,  constricting  peritonitis  is  some- 
times found  at  the  flexures  of  the  colon.  As  the  results  of 
atony  of  the  muscular  coat   repeated  faecal  accumulations  are 

'  Vorhin,  A'ch.  ^dn.  de  m6d.  T.  XXV.,  I  Ser.  30,  XXIV.  I.  p.  214.     See  pajre  58(5. 

•  Blbut^  Schmidt's  Jahrb.  V.  83.  Several  interesting  cases  are  recorded  by  PaUtudano 
(1.  c).  Renter,  Gruber,  and  others.  See:  Streubd,  Schmidt's  Jahrb.  Bd.  110,  S.  .%4,  et 
seq.  Dirkettf  London  Path.  Soc.  X.  128.  Ih'int//we,  ibid.  X.  lutein,  Memorabil.  Heft 
6,  S.  141.  Fagge,  1.  c.  S.  323  and  352.  Froriep,  Chir.  Kupfertafeln.  370,  VIII.  178. 
See  especially  Moraweck^  Schmidt's  Jahrb.  Bd.  85,  S.  330,  and  Ernest  GuignanVs  valu- 
able work,  These  Innug".  Paris,  1840. 

^  Itokitaiisky^  Oesterr.  med.  Jahrb.  X.  1830.       Godtn,  Bull,  de  la  soc.  anat.  1830, 
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found  especially  at  the  flexures,  the  points  where  the  obstacles 
to  the  advance  of  the  faeces  are  greater.  The  frequently  repeated 
irritation  of  the  peritoneum  produced  thereby  excites  chronic 
peritonitis,  which  may  result  in  constriction.  In  other  cases  the 
chronic  peritonitis  starts  from  the  concavity  of  the  liver  and 
extends  to  the  flexura  hepatica  ;  it  is  set  up  at  the  former  point 
by  gall-stones,  neoplasms,  etc.,  or  is  the  continuation  of  the  cir- 
rhotic process  in  the  liver  or  of  a  portal  periphlebitis.  In  the 
left  hypochondrium  we  sometimes  find,  together  with  numer- 
ous splenic  adhesions  and  fibrous  perisplenitis,  the  splenic  flexure 
adherent  and  constricted  by  chronic  fibrous  peritonitis.  Such 
contractions  of  the  hepatic  flexure  of  the  colon  are  sometimes 
found  in  women  whose  livers  have  become  grooved  by  lacing,  in 
which  case  the  fibrous  perihepatitis  is  the  starting-point  of  the 
latent  peritonitis  extending  to  the  fiexure  of  the  colon. 

A  few  weeks  ago  I  saw  another  case  of  exquisite  ** laced  liver*'  with  severe 
habitual  constipation,  frequent  pain  in  the  right  hypochondrium,  occasional  meteor- 
ism,  especially  in  the  region  of  the  caecum,  and  a  faecal  tumor  along  the  ascending 
colon  which  went  under  the  distorted  lobe  of  the  liver.  In  1871  a  similar  case  was 
sent  to  the  Clinic  with  the  diagnosis  of  probable  carcinoma  of  the  gall-bladder. 
The  prolonged  use  of  enemata,  together  with  mild  laxatives,  at  length  removed 
entirely  the  faecal  tumor,  which  had  been  mistaken  for  a  malignant  one,  and  thus 
allowed  the  grooved  lobe  to  be  recognized,  under  the  sharp  edge  of  which  the 
fingers  could  be  easily  passed. 

Wo  also  meet  with  the  insidious  process  of  chronic  peritonitis 
in  a  diffuse  form,  spread  over  the  greater  portion  of  the  perito- 
nea ni,  especially  of  that  covering  the  mesentery,  and  then  it  often 
pi(*seuts  a  certain  independent  character,  and  causes  thickening 
and  sliortening  of  tlm  mesentery,  thus  binding  the  convolutions 
of  the  small  intestine  down  to  the  vertebral  column.  This  cirrho- 
sis of  the  peritoneum  ("  peritonitis  deformans,"  Klebs)  results 
from  chronic  venous  congestion  in  diseases  of  the  heart,  and 
sometimes  exquisite  examples  are  found  with  cirrhosis  of  the 
liver  and  atrophied  nutmeg  liver,  and  also  occasionally  with 
granular  ati-ophy  of  the  kidneys.  We  have  already  (p.  561)  de- 
scribed in  detail  how  chronic  mesenterial  peritonitis  of  the  S  loop 
mny  give  rise  to  abnormal  approximation  and  narrowing  of  its 
two  ends  and  consequently  to  twisting  of  the  sigmoid  flexure. 
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Constriction  of  the  Intestines  by  Neoplasms. 

We  have  seen  in  the  foregoing  how  new  growths  starting  from 
the  organs  or  walls  of  the  abdominal  or  pelvic  cavities  may  pro- 
duce conti-action  by  compression,  or  by  peritonitic  adhesion  and 
resulting  constriction,  or  by  growth  into  the  intestinal  canal.  We 
shall  now  consider  the  neoplasms  arising  from  the  intestinal  wall 
itself  ;  and  of  these  we  can  distinguish  two  groups,  differing  essen- 
tially in  their  course,  duration,  and  prognosis  :  thehenign  and  the 
malignant  neoplasms^  or  cancers.  While  the  former  usually  pro- 
ject as  polyps  from  a  circumscribed  point  on  the  Avail  of  the  intes 
tine  into  its  lumen  and  act  as  an  obstruction  (only  seldom  constrict- 
ing it  by  exciting  chronic  peritonitis),  the  malignant  growths  or 
cancers  act  not  only  in  the  same  way,  but  also  and  especially  by 
constriction,  since  tJtey  spread  rapidly  around  the  intestine  in 
the  form  of  a  girdle  and  cause  notable  annular  strictures. 

Among  the  benign  neoplasms  of  the  intestinal  canal  we  distinguish  : 

1.  Fibromas  arising  from  the  submucosa,  which  project,  sometimes  several  at 
the  same  time,  in  the  form  of  "  fibrous  polyps/'  into  the  interior  of  the  canal  and 
lead  to  obstruction  or  invagination. 

2.  Myomaa  arising  from  the  muscular  layer  of  the  mucous  membrane  or  from 
the  muscular  coat  of  the  intestine,  which  are  sometimes  very  vascular  (angio-myo- 
mas),  and  sometimes  fibrous  (Myofibroids),  and  which  as  "  polypoid  myomas  *  may 
act  like  the  preceding  variety. 

3.  Submucous  li})ojnas ;  these  are  pedunculated  and  project  into  the  lumen  of 
the  intestine,  are  often  multiple,*  and  but  seldom  become  large  enough  to  cause 
obstruction. 

4.  SarcomaSy  in  the  form  of  tough  polyps  arising  from  the  submucosa,  are 
usually  spindle-cell  or  fibrous  sarcomas,  very  seldom  the  round-cell  sarcoma,  which 
is  almost  never  in  the  form  of  a  polyp,  Imt  spreads  out  like  a  belt  in  the  submucosa 
and  causes  stenosis.  Motiistatic  alveolar  sarcoma,  which  is  not  unfrequently  pig- 
mented, and  is  then  called  mclanosarcoina,  pigment  cancer  (sarcoma  melanodes,  S. 
carcinomatos.  pigmcntatum),  belongs  to  the  malignant  neoplasms. 

5.  The  benign  neoplasms  arising  from  the  mucous  membrane  appear  in  two 
forms,  which  are  often  com])ined  :  r/,  as  papillary  p'»h/ps  of  iJw  muroHH  memhrnne 
(papillomas  of  the  mucous  membrane,  papillary  fibromas,  benign  villous  polyps), 
due  to  hypertrophy  and  hyperplasia  of  the  pre-existing  villosities,  and  in  the  lowest 
part  of  the  rectum  to  overgrowth  of  the  papillary  body  of  tlie  mucous  membrane; 
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hj  as  glandular  polyps  or  polypoid  adenomas,  consisting  in  hypertrophy  and  ectasia 
of  the  glands  of  LieberkQhn.  They  occur  with  relative  frequency  in  the  rectum  in 
children,  sometimes  scattered  in  great  numbers  over  the  mucous  membrane  of  the 
entire  colon.*  The  so-called  "flat  adenoma^'  found  in  the  rectum,  which  usually 
suiTounds  the  canal  in  a  ring  and  may  give  rise  to  constriction,  belongs  here  as  a 
pure  adenomatous  form.  Hypertrophy  and  ectasia  of  the  glands  is  much  more  fre- 
quently associated  with  papillary  overgrowth  in  the  formation  of  polypoid  tumors, 
of  the  "adenoma  or  fibro-adenoma  papillare*^  (Klebs).  But  here  we  meet  with 
transformation  into  epithelial  carcinoma.  Papillary  adenoma  may  be  caused  by  the 
irritation  of  a  neighboring  carcinoma,  which,  by  infiltration  from  below  between 
glandular  tubes  and  into  the  papillce,  changes  the  apparently  benign  papillary  ade- 
noma into  the  real,  destructive  villous  cancer ;  or  the  originally  benign  papillaiy 
adenoma  extends  more  deeply,  oversteps  the  boundary  between  epithelium,  and  con- 
nective tissue,  breaks  down,  and  becomes  carcinoma,  transformations  which  often 
take  place  in  the  single,  broadly  implanted  adenomas  and  papillomas  of  the  mucous 
membrane,  but  almost  never  in  those  that  are  pedunculated  and  multiple. 

Tlie  polypoid  neoplasms  above  mentioned  usually  give  rise  to 
no  symptoms  unless  they  reach  a  certain  size,  or,  when  located 
in  the  rectum,  cause  tenesmus,  hemorrhage,  and  difficulty  in 
defecation.  Except  lipomas  and  myomas,  they  are  usually 
situated  in  the  rectum.  They  are,  however,  found  also  in  the 
colon,  caecum,  at  the  ileocaecal  valve,  in  the  upper  and  lower  por- 
tions of  the  small  intestine,  in  the  duodenum,  and  most  rarely  in 
the  middle  portion  of  the  ileum.'  They  sometimes  give  rise  to 
acute  occlusion  of  the  intestine '  by  congestive  swelling  and  rapid 
growth  following  many  indications  of  trouble  in  the  abdomen, 
the  cause  of  which  remains  obscure,  or  to  invagination,  espe- 

1  Lmchhi^  Virch.  Arch.  XX.  133.  Reinhardt,  Charito  Annal.  Heft  L  1851.  Boyer, 
Prajr.  Viertelj.  1844.  BiUroth,  Langenbeck^a  Arch.  1869.  Sibley y  Lend,  Path.  See.  VIL 
212.     Jlulke,  ibid.  XIV.  173. 

-  In  my  extended  examination  of  the  literature  of  this  subject  I  noted  the  facts  con- 
cerning intestinal  polyps  also.     Their  situation  was  as  follows : 

Rectum 75  (or  more). 

Different  places  in  the  colon 10 

Caecum 4 

Ileociecal  valve   2 

Lowest  i)art  of  the  ileum 30  (most  of  them  invaginations^ 
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cially  in  the  lower  part  of  the  ileum.  The  diagnosis  can  be  made 
only  when  the  polyp  is  situated  in  the  rectum  or  in  the  rare  cases 
when  it  comes  away.* 

Carcinoma  of  the  Intestinal  Canal 

Cancers  appear  primarily  and  secondarily  in  the  intestines. 
The  latter  is  by  metastasis  or  by  extension  to  the  intestine  of  a 
carcinoma  of  the  neighboring  parts.  We  distinguish  between  the 
belt-shaped  cancer^  which  usually  produces  constriction  promptly, 
and  diffuse  cancerous  infiltration  of  the  intestinal  walls.  The 
latter  often  causes  only  an  inconsiderable  constriction  of  the 
canal,  but  it  leads  to  arrest  of  the  contents,  and  in  this  way  to 
occlusion  of  the  intestines,  because  it  renders  a  portion  of  the 
intestine  incapable  of  peristaltic  action. 

Among  primary  cancere  of  the  intestine  we  include: 

1.  Scirrhus  (carcinoma  fibrosum) ;  this  usuaUy  forms  very  tough  and  narrow 
strictures. 

2.  Soft  carcinoma  (C.  meduUare,  encephaloid) ;  this  forms  large,  belt-like  tumors, 
usually  undergoing  necrobiosis  promptly  and  becoming  transformed  into  ulcers. 
This  cancer  differs  from  the  preceding  one  in  being  vascular,  and  gives  rise  to 
hemorrhages.  It  is  also  peculiarly  true  of  this  that,  after  it  has  long  been  the 
cause  of  a  narrow  stenosis,  the  canal  often  becomes  free  as  the  result  of  its  destruc- 
tion and  ulceration.  It  gives  rise  to  early  cachexia,  extends  rapidly,  not  unfre- 
quently  causes  perforation,  decomposition  of  the  cellular  tissue,  etc.  In  other  cases 
the  callous  thickened  base,  the  cancer  star,  which  is  enclosed  on  all  sides  by  a  car- 
cinomatous wall,  causes  tough  fibrous  stricture  (filjromedullary  carcinoma,  **  con- 
stricting form  of  medullary  cancer  "  (Engel). 

3.  Colloid  cancer  (C.  alveolare,  coUoides) ;  this  forms  large  tumors  and  acts  by 
obstructing,  but  mainly  by  constricting. 

4.  Cylindrical  ejnthelial  cancer  (identical  with  the  *'  destructive  papilloma  of 
the  mucous  membrane,  adenoma  carcinomatosum,  medullary  villous  cancer,  de- 
structive adenoma");  this  has  its  origin  in  the  glandular  cells  of  the  Licbcrkuhn 
crypts,  with  participation  of  the  epithelium  of  the  papilla ;  it  is  therefore  a  real 
glandular  cancer. 

5.  Sarcoma  alveolare  and  pigment  cancer.' 


'  CfisteUain,  Gaz.  hebdora.  1870,  No.  20.  Portal,  quoted  by  Duchau.ssoy,  1.  c.  Jcttcr^ 
Wurttemb.  Corresp.-Blatt,  1872. 

^  Carcinoma  of  the  intestine  is  situated,  by  far  the  most  frequently  (in  80  per 
cent.),  in  the  rectum.  As  for  the  statijjtical  relations —for  which  the  reports  of  the  k. 
k.  allgem.  Krankenhaus  at  Vienna  are  most  suitable — a  careful  collation  gives  the  fol- 
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Symptoms y  Diagnosis. 

The  symptoms  and  course  of  cancer  of  the  intestine  vaiy 

according  to  tlie  location  and  the  anatomical  kind  and  shape  of 
the  carcinoma-  We  can,  in  genei*al,  divide  them  into  two  fre- 
quently occui-ring  kinds  :  first,  those  in  which  the  first  symptom 

lovvitrg  resulta  :  Out  of  34,523  deaths  at  Iho  liosx)ital  jnst  menUoDed,  between  the  jean 
1858  imd  1^:^70,  were  1,874  cancers  of  different  kinds,  5.4  per  cent. ,  a  nainl>er  with  which 
the  <iuite  rcliablii  Getuiva  lint  agreea,  although  the  many  smaller  etatihtica  do  not.  Of 
4,507  canci^rH  at  the  game  huspiiat  143  were  of  the  rectum,  and  35  of  other  parts  of  the 
intefitmes-  thci  former  were,  therefore »  3  per  cent,  the  latter  0.76  per  cent*  of  the 
whole  \  the  fonner  80  per  oenL,  the  hitter  20  per  cent,  of  all  cancers  of  the  intestines. 
The  Geneva  list  and  the  London  statistics  (Med,  Chir.  Transact.  T.  19,  1859)  agree  en- 
tirtily  with  reference  to  the  proportion  of  cancer  of  the  rectiita,  bnt  they  g^ive  il  higher 
figure  (2  to  3  per  cent.)  for  cancer  of  other  imrts  of  the  inteatiDea^  because  cancer  of 
the  peritopcuni  m  not  separated  as  distinctly  from  that  of  the  intestine  as  la  the  case  io 
the  Vienna  statistics.  Statistics  made  up  from  published  ca-ses  furnish  uselesia  and 
partly  contradictory  fignres.  Bnt  still  it  ia  not  only  allowable,  but  necessary  to  use  pub- 
lished casei  m  determining  the  relative  frequency  of  the  different  seatA  of  csmcer  of  the 
intestine^  all  the  more  so  because  tbefie  are  much  more  accurately  described  than  i«  thecaM 
in  most  hospital  reports  and  mortuary  records.  The  published  caaea  collected  by  me. 
together  with  the  records  of  pathological  institutes  and  hoapitak,  give  the  foliowiqg 
trustwortliy  figures : 

Sigmoid  flexure ..,..« 43 

Descend,  colon . . , , . . , 11 

Transverse  colon,  including  flemres...  30 
Aseending  colon »...,. , ,    G 


Cancer  of  the  colon  (exoluaive  of 

rectum) , . , 80  cases. 


Cancer  of  cfeeum 20 

**  **  Appendix  vermifonnis  3 
*^  **  ileociecaJ  valve.  .*...,  9 
'*       ''  small  intestine 33 


Duodenum  and  jejunum 17 

Middle  portion  of  ileum. 3 

Lower        **  ''       _, VA 

ToUul.. 154 

These  154  coses  of  cancer  of  small  intestine  and  colon  oorrespond  (acoording  to  tbfi 
foregoing)  to  OIG  cases  of  cancer  of  the  rectum,  and  we  obtain,  by  a  further  calculation^ 
the  following  proportions  for  canct^r  uf  the  iute.stinea  in  general '  cancer  of  the  rectum 
RO  percent.,  of  the  colon  11.5  percent.,  of  the  cjccnm  (Including  the  ileocsecal  Talvfl 
and  vermiform  appendix)  4.1  per  cent.,  of  the  small  intestine  4.3  j>er  cent.  Opjniona 
regarding  the  relative  frequency  of  cancer  of  the  intestines  in  the  two  sexea  differ 
greatly.  TIius  the  proportion  of  male«  to  feniaUs  is  placed  by  Desault  at  1  to  10  (!)^  by 
Billroth  at  10  to  8  ;  Berard,  20  to  2:1 ;  Rokitansky,  15  to  17.  Of  the  143  caaes  of  car- 
cinoma of  the  intestine,  in  the  above  statiiitica,  &0  were  men  and  03  women.  Of  the 
other  35  cancers  of  the  intestines,  ID  were  in  men,  IG  in  women.  Before  the  age  of  40 
years,  cancer  of  the  intestine  is  very  rare ;  it  is  most  frequent  after  the  age  of  50. 
Exceptionally,  cases  occur  in  youth  \  thufl,  io  a  child  three  years  old  (Clar),  in  ooe  <if 
12  years  (Majo^,  one  of  Iti  (Bti^k),  one  of  21  (Bruch).  Duehaiissoy's  statistlo8  give  an 
average  (In  ration  of  8  months  fnr  {bfFerent  cancera  of  the  inteatine  j  that  of  cancer  of 
the  rectum,  according  to  Billroth,  is  10  mouths. 
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is  a  disturbance  of  general  nutrition,  emaciation,  change  of 
physiognomy,  of  the  color  of  the  skin,  of  the  voice,  in  short,  the 
signs  of  a  process  affecting  nutrition  which  cannot  be  localized  at 
first.  Then  follow,  gradually,  symptoms  which  point  to  an 
affection  of  the  abdomen,  at  first  still  obscure  ;  then  a  hardness, 
a  painful  tumor  is  discovered  in  some  part  of  the  abdomen  ;  and 
finally  are  superadded  the  symptoms  of  obstruction  of  the  ad- 
vance of  the  contents  of  the  intestine.  In  other  cases,  especially 
in  cancer  of  the  rectum,  the  symptoms  at  the  beginning  are 
purely  local,  apparently  unimportant ;  the  patients  think  they 
are  suffering  from  hemorrhoids,  which  are  not  unf requently  pres- 
ent at  the  same  time.  The  physician,  too,  may  be  in  doubt  at 
this  moment  whether  the  hardness,  the  tumor  which  he  feels  per 
anum,  is  of  malignant  origin  or  an  inflammatory  infiltration  of 
the  mucous  membrane,  caused  by  chronic  catarrh,  or  a  benign 
papilloma  of  the  mucous  membrane,  etc.  For  a  long  time  the 
body  remains  fat  and  the  appearance  healthy,  but  at  last,  with 
the  growth  or  the  breaking  down  of  the  neoplasm,  the  indications 
of  cancerous  marasmus  appear. 

Cancer  of  the  intestines  commonly  causes  violent,  lancinating 
pains  in  the  abdomen,  often  radiating  to  different  parts  of  the 
body.  When  it  is  situated  in  the  rectum  and  colon,  pain  in  the 
sacrum  and  back  especially  are  present.  An  inclination  towards 
constipation  usually  appears  early,  and  may  become  exceedingly 
obstinate  as  the  constriction  increases  ;  or  constipation  and  diar- 
rhoea lasting  for  several  days  may  alternate  irregularly.  We  are 
often  astonished  to  find  at  the  autopsy  very  tight  stenoses  when 
there  had  been  no  marked  obstruction  of  the  faeces  during  life, 
but,  on  the  contrary,  constant  diarrhoea.  The  products  of  the 
severe  intestinal  catarrh,  together  with  the  irritation  exciting 
peristaltic  action,  which  the  contents  of  the  intestine  produce 
in  the  cancerous  ulcer,  never  allow  the  faeces  to  thicken,  but 
hasten  its  passage,  and  thus  overbalance  the  effect  of  the 
stenosis.  When  the  cancerous  mass  breaks  down,  the  evacua- 
tions present  a  very  offensively  smelling,  ichorous  condition,  and 
are  mixed  with  blood.  Severe  hemorrhages  are  rare.  They  are 
found  chiefly  with  villous  cancer.  The  deeper  the  seat  of  the 
cancer  in  the  colon  or  rectum,  the  greater  and  more  general  the 
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meteorism,  the  more  severe  the  tenesmus  and  the  pain  at  every 
defecation.  The  detection  of  a  tumor  in  the  abdomen  is  of  the 
greatest  importance  in  the  diagnosis  of  cancer  of  the  intestines^ 
It  is  usually  hard  and  irregularly  knobbed.  On  account  of  the' 
greater  frequency  of  cancer  of  the  colon  and  caecum,  the  tumor 
is  usually  found  at  a  point  corresponding  to  the  course  of  the 
colon  or  in  the  region  of  the  csecum,  where  it  may  be  confounded 
with  typlilitis  and  perityphlitis.^  Still  it  is  to  be  remembered 
that  cancerous  tumors  of  the  transverse  colon,  ileum,  and  sig- 
moid flexure  often  sink  downwards  and  can  be  felt  in  the  hypo- 
gastrium,  sometimes  in  the  true  pelvis  through  the  rectum  or 
vagina.  That  displacements  of  this  kind  may,  by  the  produc- 
tion of  bands  and  adhesions,  create  new  and  notable  obstacles 
to  the  advance  of  the  faeces  is  evident.  The  hypertrophied 
walls  of  the  intestines  above  the  cancer  often  show  their  outlines 
in  relief  through  the  emaciated  walls  of  the  abdomen,  and  can 
sometimes  be  felt  as  stiff  tubes. 

Diagnosis  of  cancer  of  the  rectum  is  the  easiest,  for  at  its 
usual  seat,  two  or  three  inches  above  the  anus,  and  even  when 
higher,  it  can  be  touched.  When  the  carcinoma  is  situated  in 
the  duodenum,  the  symptoms — frequent  vomiting,  sometimes 
even  of  blood,  retracted  abdomen,  ectasia  of  the  stomach,  obsti- 
nate constipation,  ''cardialgia,"  tumor  in  the  epigastrium — often 
resemble  cancer  of  the  pylorus  so  closely  that  mistakes  can 
scarcely  be  avoided.  The  fatal  termination  in  intestinal  cancer  is 
due  either  to  occlusion  of  the  intestine  with  symptoms  of  ileus, 
or  to  profound  cancerous  marasmus,  often  with  spread  of  the 
carcinoma  to  the  adjoining  organs,  or  to  perforation,  peritonitis, 
or  decomposition  of  the  retroperitoneal  cellular  tissue,  with  con- 
suming fever  and  metastases  of  the  cancerous  and  putrid  matter. 
The  diagnosis  of  the  rare  pigment  cancer  is  often  made  possible 
at  an  earl}^  period  by  the  presence  of  pigment  cancers  in  the 
external  skin.  Besides  the  above-described  symptoms,  the 
hereditary  predisposition,  the  age  of  the  patient,  and  the  pre- 
vious duration  of  the  disease,  must  be  considered  in  making  the 
diagnosis. 


'  nimhcrgcr^  Oesterr.  Zcitsoh.  f.  prakt.  Heilk.  III.  8.  9.  1857. 
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Statistics  of  Occlusions  and  Constrictions  of  the  Intestines. 

The  question  of  the  frequency  of  the  occurrence  of  these  affections  can  be 
answered  but  incompletely  in  the  present  condition  of  the  lists  of  patients  and 
deaths.  The  different  kinds  of  occlusion  of  the  intestines  are  partly  given  ns 
**  ileus,  Yolvulus,  internal  strangulation,"  and  partly  concealed  under  the  title  of 
"inflammation  of  the  peritoneum."  The  error  resulting  from  the  latter  circum- 
stance is  compensated  for,  and  perhaps  overbalanced,  by  the  great  number  of  those 
cases  which  are  improperly  entered  with  the  diagnosis  of  **  ileus,"  a  term  about 
the  use  and  extent  of  which  physicians  still  differ.  But  there  are  many  other 
circumstances  which  give  statistics  like  those  presented  at  least  the  value  of  an 
approximative  probability.  Without  wishing  in  the  least  to  question  the  great  value 
of  those  statistical  figures  which  are  based  upon  the  sanitary  records  of  a  population 
the  size  of  which  is  established  by  census,  I  must  still  say,  with  reference  to  the  sta- 
tistics of  occlusion  of  the  intestines,  that  the  records  of  large  general  hospitals, 
extending  over  many  years,  are  of  greater  statistical  value  for  our  purpose,  since  they 
have  the  advantage  of  a  strict  discrimination  of  the  individual  cases  of  intestinal 
occlusion,  not  only  in  the  diagnosis,  but  also  and  especially  by  means  of  tlie  autopsy. 
In  the  following  we  compare  the  figures  obtained  in  both  ways,  and  thereby  limit 
ourselves  to  only  a  few  opinions ;  this  is  not  the  place  nor  have  we  room  enough  for 
statistical  details. 

Tlie  mortuary  records  of  England,  covering  a  period  of  six  yeare,  show  that  of 
100,000  inhabitants  nine  die  every  year  of  constriction  or  occlusion  of  the  intestines 
(exclusive  of  external  hernias  and  malignant  neoplasms);  the  records  of  the  Canton 
of  Geneva  show  that  of  100,000  inhabitants  five  die  every  year  from  the  same  causes.* 
I  have  collected  for  comparison  with  these  figures  the  statistics  of  the  k.  k.  allgem. 
Krankenhaus  in  Vienna,*  from  1858  to  1870,  and  also  those  of  different  hospitals  in 
St  Petersburg^  from  1867  to  1871,  and  have  calculated  from  the  moitality  records 
the  number  of  inhabitants  corresponding  to  the  number  of  patients  in  these  hospitals 
(a  total  of  425,918  patients).  The  result  showed  that  in  Vienna  six,  in  St.  Peters- 
burg ten,  of  every  100,000  inhabitants  died  from  constriction  or  occlusion  of  the  in- 
testinal canal ;  and  we  may  therefore  say  that,  generally  speaking,  from  five  to  ten 
fatal  cases  of  occlusion  of  the  intestines  occur  yearly  among  every  100,000 
inhabitants. 

According  to  the  English  records  for  the  period  of  time  mentioned,  of  every  200 
deaths  one  was  due  to  occlusion  and  constriction  of  the  intestine  (external  hernias 
and  malignant  tumore  always  excluded,  as  in  the  following  also).  In  a  total  of 
12,000  autopsies  Brinton  found  death  caused  in  one  case  out  of  every  280  by  con- 
striction or  occlusion  of  the  intestines,  a  number  which  agrees  very  well  with  the 
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preceding.  On  the  other  hand,  in  Gteneva,  during  a  period  of  thirteen  years,  the 
proportion  of  deaths  by  occlusion  of  the  intestines  was  one  in  416 ;  of  84,523  deaths 
at  the  general  hospital  in  Vienna,  sixty-eight  were  due  to  occlusion  of  the  intestines, 
or  one  in  500 ;  at  the  St.  Petersburg  hospital,  one  in  330  (25,396  deaths  with  seventy- 
five  by  occlusion);  the  anatomico-pathological  institute  at  Prague  '  from  1845  to  1873 
(with  interruptions)  gives  a  proportion  of  one  to  240  (13,105  autopsies  with  forty- 
five  occlusions  of  the  intestines).  Considerable  differences  are  found  here  also,  and 
we  shall  best  express  ourselves  by  saying  that  there  is  one  case  of  constriction  or 
occlusion  of  the  intestines  in  every  300  to  500  deaths. 

As  for  the  influence  of  sex  and  age,  we  have  already  given  the  most  important 
points,  when  speaking  of  the  different  kinds  of  occlusion  and  constriction.  The 
different  statistics  differ  widely  upon  these  points.  If  we  consider  first  the  propor- 
tion of  males  and  females  affected  by  the  different  kinds  of  occlusion,  the  published 
cases  collected  by  me  give  the  following  figures 


Strangulation  by  false  ligaments 52  males, 

**  by  the  omentum 43      " 

"  by  diverticles 52      ** 

"  by  the  appendix  vermiformis    21      " 

"  in  internal  hernias 25      " 

Diaphragmatic  hernias 163      " 

Intussusception 285      ** 

Obstruction  by  gall-stones 9      " 

**  by  foreign  bodies 37      " 

"  by  intestinal  stones 15      " 

Strangulation  in  holes  and  fissures  of  the 
mesentery,  in  abnormal  openings  in  dif- 
ferent organs  and  parts  of  organs,  in 
rings  formed  l)y  the  adhesion  of  abdom- 
inal or  pelvic  viscera  with  each  other 

or  with  the  walls 12 

Compression  of  the  intestine  by  the  mesen- 
tery      10 

Compression  of  the  intestine  by  tumors,  vis- 
cera, etc 15 

Twistiiif^   of    the    sigmoid    flexure    (and 

ileiini) 23 

KnottiiiiT  of  two  intestinal  loops 20 

Acute  hi^ndiiig  hy  (lisj>]aceinent  fwilli  or 
witliout  sinuiltaneous   compression    by 

tlic  incspntcry) 8 

Ileus  paralyticus,  faecal  obstruction 10 


59  females. 

15 
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14 
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13 
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Total 800  males.       4o7  females. 


Collected  froai  the  Prager  Viertcljahrscbrift. 
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CoMtrietUnu  of  the  intestines  (whether  they 
caused  death  by  ileus  or  otherwise), 
chronic  kinks,  different  kinds  of  stric- 
ture, constriction  by  chronic  peritonitis, 
adhesions,  etc 35  males.        71  females. 

Cancer  of  the  intestine 19      "  16        " 

"      rectum 80      **  63        '' 

Grand  total 934  males.      607  females. 

Examination  of  these  tables  shows  that  males  are  more  often  affected  than 
females  by  the  majority  of  the  causes  of  occlusion  of  the  intestines ;  the  exceptions 
are  chiefly  compression  by  tumors,  obstruction  by  gall-stones,  and  constriction  by  par- 
tial chronic  peritonitis.  But  it  would  be  very  erroneous  to  infer  from  the  total  given 
above,  that  the  proportion  of  males  to  females  in  these  affections  taken  together  is 
Hs  nine  to  six.  This  question  cannot  be  answered  by  the  collation  of  published  cases, 
but  only  from  the  mortality  records  of  a  community,  or,  if  need  be,  from  the  records, 
covering  many  years,  of  large  hospitals,  for  the  relative  frequency  of  the  different 
kinds  of  occlusion  is  very  different  from  that  given  above.  It  happens  only  too  fre- 
quently that  senseless  statistical  conclusions  are  drawn  from  collections  of  published 
cases.  The  English  tal>les  of  mortality,  for  the  period  above  mentioned,  show  an 
unimportant  excess  of  males  over  females  (8.6  to  8.3);  the  Gkneva  records  show  even 
a  slight  superiority  of  the  latter  (22  f.  to  18m.);  the  general  hospital  at  Vienna 
shows  the  proportion  of  males  to  females,  between  the  years  1858  and  1870,  to  have 
been  as  5  to  4  for  occlusion,  and  2  to  3  for  constriction  of  the  intestines. 

As  for  the  relative  frequency  of  the  different  kinds  of  occlusion  and  constric- 
tion, as  compared  with  one  another,  we  possess  no  sufficient  statistics.  The  large 
mortality  tables  are  of  no  use  here,  for  they  distinguish  the  cases  of  intussuscep- 
tion only ;  and  the  records  of  large  hospitals,  also,  as  I  found  after  much  trouble, 

^  Thus  those  who  died  in  England,  in  the  year  1859,  of  occlusion  or  constriction  of 
the  intestine  may  be  divided,  according  to  age,  as  follows.  In  every  one  hundred  cases 
there  died  of : 

Aged  from  1.  "//«*»  and  VolvuluB.^       2.  Stenosis.       8.  Intussusception. 


0  to     lyear 15.4  l  17  ^^ 

1  '*      5    "    5.0  )  5.2 

5  "  10    ^*    4  0.3  5.2 

10  '*  15    '»    4.2  0.3  6 

15  **  25    "    7.3  2.8  8.1 
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allow,  in  a  ccrtjiin  sense,  only  approximative  opiaiona.  Oae  might  be  tempted  to 
make  a  coUation  of  a  great  number  of  published  cases,  somewh:tt  like  that  given 
above,  so  as  to  determine  this  question.  I  shall  protect  mjaelf  from  this  error, 
which  is  still  committed  daily,  for  this  method  would  yield  estimates  far  exceedmg 
the  truth  for  the  rarer  kinds  of  occlusion^  and  vice  versa. 

As  for  the  age,  the  English  mortality  records  ^ive  too  high  figures  for  early 
childhood  (up  to  the  fifth  year),'  because  the  diagnosis  "ileus"  i&  very  widely 
and  variably  used  at  this  age,  as  has  been  already  said.  If,  however,  the  curve  of 
intestinal  occlusions,  arranged  with  reference  to  the  age,  shows  two  elevatione,  the 
first  in  the  first  year  of  life,  and  the  second  between  the  forty-fifth  and  sixty-fifth 
years,  the  former  is  due  chiefly  to  the  relative  frequency  of  invagination  in  child* 
hood,  especially  during  the  first  year. 

As  for  the  percentage  of  recoveries  from  ileus,  I  have  at  my  command  no  other 
information  than  that  contained  in  the  statistical  reports  of  the  general  hospital  at 
Vienna— namely,  that  out  of  sixty  cases  of  ileus  six,  or  ten  per  cent  recovered. 


Treatment, 

If,  notwithstanding  the  variety  of  the  anatomical  processes 
which  occasion  occlusion  and  constriction  of  the  intestines,  I  con- 
sider the  treattnent  of  tliem  all  together,  there  are  practical  con- 
sidHmtiims  which  induce  me  to  do  so.  Hoav  often  is  it  impossi- 
ble for  t!ie  physician,  at  the  bedside  of  a  patient  presenting  the 
severest  symptoms  of  internal  strangulation,  to  form  an  opinion 
as  to  the  special  anatomical  cause  of  the  impermeability  of  the 
intestine,  notwithstanding  the  most  thorough  examination  and 
most  careful  consideration  of  all  objective  and  commemorative 
indications.  Not  unfreqnently  this  inability  to  form  a  definite 
anatomical  diagnosis  is  the  reason  why  the  treatment  of  occln- 
sion  of  the  intestine  remains  so  impotent.  But  our  treatment- 
operative  inteiference  excepted — would  not  be  diiferent  even  if 
we  were  able  to  say  whether  the  cause  of  the  occlusion  was  a 
strariiiulating  false  ligament,  a  diverticle,  or  the  appendix  ver* 
mii'ormis ;  whether  a  fissure  in  the  mesentery  or  omentum,  tor- 
sion, knotting,  or  acute  bending  ;  whether  the  lodging  of  a  gall- 
stouf^  in  tlie  ileum,  compression  by  the  mesentery,  or  an  acute 
invagination  of  the  ileum.  On  the  other  hand,  those  causes  of 
occlusion,  diagnosis  of  which  during  life  may  be  important  in 

'  See  foot-note  at  bottom  of  preoeding  pRgo. 
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indicating  the  choice  of  special  therapeutical  measures,  can 
actually  be  recognized  in  the  great  number  of  cases.  Among 
these  are  occlusions  of  the  rectum,  accessible  by  direct  treat- 
ment, faecal  obstruction  of  the  colon,  ileocsecal  and  colon  inva- 
ginations, compression  by  tumors,  cysts,  etc.  In  the  greater 
number  of  all  other  cases  of  acute  impermeability  the  knowledge 
of  the  anatomical  nature  of  the  obstruction  certainly  has  a  bear- 
ing upon  the  result  of  operative  interference  ;  but  so  far  as  other 
treatment  is  concerned,  it  is  of  subordinate  importance. 

The  history  of  the  treatment  of  ileus  gives  us  a  true  reflection  of  the  ruling  opin- 
ions concerning  the  nature  of  this  affection.  From  the  times  of  Hippocrates,  Aretaius, 
and  Galen,  who  considered  ileus  an  inflammation,  and  therefore  recommended 
venesection  and  "  cucurbitulas  pluribus  locis  admotas  "  (Celsus),  until  a  few  decades 
ago,  the  treatment  by  letting  blood  once,  or  several  times,  was  almost  universally  em- 
ployed. After  the  sixteenth  century  physicians  felt  the  more  justified  in  employing 
it,  because  an  inflammatory  condition  of  the  intestines  was  always  found  at  the 
autopises.  Besides  venesection,  the  most  varied  rules  were  laid  down ;  hot  fomen- 
tations over  the  entire  trunk  *  (Celsus),  cooling  of  the  arms  and  feet,  friction  applied 
to  the  extremities,  placing  the  whole  body  in  a  bath  of  warm  oil,  and  intenially 
aperients^  (warm  oil,  turpentine,  "  nitrum,"  honey,  etc.),  or  carminatives  (anis,  fen- 
nel, pctroselinum)  were  ordered.  Furthermore,  encmata  and  inflation  of  air  per  anum, 
as  well  as  narcotics  '  were  important  links  in  the  chain  of  therapeutical  measures. 
Besides  the  treatment  directed  against  the  inflammation,  to  which  was  afterwards 
added  the  use  of  large  blisters,  calomel  pushed  to  salivation,  friction  with  mercu- 
rial ointment,  etc.,  measures  were  naturally  taken  to  overcome  the  constipation. 
The  long  line  of  purgatives,  from  the  mildest  laxatives  to  gamboge,  scammony, 
colocynth,  and  croton  oil,  was  brought  into  action,  blow  upon  blow.  They  did 
not  try,  in  ancient  times,  only  to  overcome  the  constipation  as  such  ;  their  intention 
was  also  to  remove  the  cause  of  the  ileus,  the  "  humorcs  acres  intra  intestinorum 
membranas  inhfierentes,''  the  "acrimonias  arthriticas,  biliosas,  rhcumaticas,"  the 
**  cxcandescentiam  spirituum  animalium,"  the  "humorum  anarrhopiam,"  and  to  rec- 

*  Partly  to  alleviate  pain,  partly  with  the  view  of  making  the  skin  thinner,  and 
favoring  the  escape  of  gas  through  it ;  for  the  "  trajectio  spiritus  "  was  considered  the 
cause  of  ileus.     (Hippocrates,  De  flatibus.  Edit.  Kiihn,  T,  1.578.) 

'While  Hippocrates  (De  Morb.  Lib.  III.  p.  304)  placed  "  Venter  quam  citissime 
pnrgandiis"  first,  Celsus  (Lib.  IV.  C.  13)  made  this  distinction:  ''Si  supra  urabilicum 
malum  est  (morbus  ileus)  alvi  ductio  utilis  non  est ;  si  infra  est  (morbus  colicus),  alvum 
ducere  optimum." 

3  *'  Siquidera  hominibus  ita  dolore  cniciatis  vel  mori  beatum  est,  mortem  tamen  cuivis 
inferre  medico  nulli  nobili  fas  est ;  fa.s  autem  aliquando,  cum  pncsentia  mala  evitarl 
non  posse  manifeste  praevideat,  asgrum  sopire."    Aretams^  Lib.  II.  Ed.  Kiihn,  p.  272. 
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tifj  the  ^'motua  intestinomm  mveraus."  If  the  usual  purgatives  did  not  Buccetd, 
thej  had  recoarse  to  still  other  dmstic  measures.  They  were  not  afniid  to  adrnin- 
later  enemata  of  infusion  of  cjiutlmrides  (Wilmer)  with  a  solutio  tartjm  emetici 
(Quiirrn)»  or  to  assist  vomiting  in  order  to  **relieTe  the  conamen  natune  of  Bharp- 
ncss/'  for  they  gave  emetics  "continuously*'  (Nicol.  Piso).  Seldom  -was  a  voice 
(Massaria)  *  raised  against  these  cruzy  attempts  to  purge. 

With  the  theory  of  the  nervous,  eapecially  spastic  nature  of  ileus,  tbe  anti- 
flpagmodics  came  into  favor,  by  ivhich  opium  was  much  more  rarely  meant  thpa 
belladonna,  nicotiana,  cicuta,  and  hyoscyamus,  extensive  use  of  oil  internally  und 
externally,  warm  baths,  and  the  like ;  besides  this,  regular  venesection,  to  produce 
"  relaxation  of  the  contracted  intestine.'''  Finally,  there  were  not  lacking  other 
recommendations,  often  of  the  most  singular  kind ;  for  example:  *' Cutis  calida  a 
vivente  agno  detracta  abdomini  applicabatur ;  -'  ^  or  Sydenham  ;  "  Catulum  vtven- 
tem  undo  ventri  indesinenter  accumliere  jussit/'  Others  claimed  specifics — for 
example,  the  expressed  juice  of  six  pounds  of  decaying  Borsdorf  apples** 

As  with  the  advance  in  pathological  anatomy  it  became  more  and  more  clear 
that  the  existence  of  mechanical  obstructions  was  a  cause  of  ileus,  and  mechanical 
ileus  took  the  place  of  the  dynamic  ileus  which  had  previously  been  almost  eicln- 
BiVL'ly  acce[jted,  mejtsures  ivere  recommended  whicli  should  forcibly  break  through 
the  iibstructions.  Diodes,  the  Carystian,  had  used  balls  of  lead,  without,  however, 
finding  favor,  Hcnrieus  Screta  was,  as  Peyer  states,  one  of  the  first  to  administer 
'*  gbjbutos  ex  electro  metallico  autihectico  Poterii,''*  balls  of  antimony  and  tin.  His 
exaiiii)lc  found  eager  imitation.  Pounds  of  shot,  balls  made  of  metfdlic  antimony, 
and  otber  things  were  now  the  favorites,  Sylvius  de  le  Boo*  went  to  the  luxury  of 
gold  aud  silver  balls,  although,  as  one  of  his  contemporaries  assures  us,  only  that,  at 
a  time  when  autopsies  were  not  in  favor,  he  might  be  more  sure  of  permission  to  open 
the  body  after  the  death  which  he  saw  to  be  certain.  Van  Helmont  went  bo  far  in  his 
enthusiasm  over  this  method  of  treatment  as  to  declare:  *' Neminem  iieo  peri  re  si 
globuli  |)lumbei  musquclarum  deglntiantur."  ^  All  these  mechanical  means  were  again 
laid  aside  when  m  suljstitute  was  fouiul  iu  mercurius  vivus,  whic^h  was  not  only  more 
agreeable  to  swallow,  but  also  exerted  a  uniform  and  considerable  pressure.  The  use 
of  this  remedy  soon  became  so  widespread,  that,  as  Rosinus  Lcntilius  assures  us,  it  wai 
seldom  a  jiatieiit  diod  without  having  taken  metallic  mercury.  Zacutus,  the 
Luaitaniaa,-^  Marian  us  Banctus,  and  others  gave  three  pounds  of  mercury,  and  the 

iQp.  mcd.  Lugrl.  1R34. 

"  Med.  Essays,  T.  V.  Pars,  3,  p.  805,  Others  praised  cold  very  particularly  as  a 
cure.  The  patient  was  matle  to  drink  freely  of  cold  water.  [Hoffmann^  Amatna  jAm- 
tantfM,  P.  Ff*n:^tfm  Lib.  21.  Scbol.  ad  Observ.  12,)  J.  Orato  (Lib.  IIL  Cona.  13)].  Bal- 
loidiiA  placed  large  blisters  upon  the  abdomen^ 

3  Winliey\  in  Bont^t,  MeA.  Sept.  Lib.  3,  0.  30. 

*  Idea  prax.  med.  Lib,  I.  C.  1,1,  §  53. 

*  De  flatibus,  %'^\. 

*  De  mod.  Princ.  hist  Lib.  IL 
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patient  was  at  the  same  time  rolled,  shaken,  or,  as  I  read  in  Hoffmann,'  made  to 
walk  up  and  down  the  room.  A.  Par6,*  Rhodius,'  De  Haen,*  van  Swieten  (1.  c), 
and  many  others  praised  the  remedy,^  which  was  then  ased  also  for  simple  con- 
stipation, and  enjoyed  such  favor  that,  at  least  according  to  van  Swieten,  it  was 
the  fashion  at  that  time  in  England  to  take  every  morning  one  or  two  ounces  of 
quicksilver — a  treatment  which  never  presented  any  disadvantages.  Metallic 
mercury  as  a  remedy  in  ileus  has  had  its  adherents  even  until  our  times ;  but, 
fortunately,  they  have  been  steadily  growing  fewer.  Under  the  title,  "  MachinaB 
ad  ileum  curandum  casu  inventee  descriptio  et  usus,  Mail  and,  1765,"  Videmar* 
finally  offered  an  instrument  for  administering  enormous  injections,  which  had 
also  been  recommended  by  MoUinari,  De  Haen,  and  others,  in  ileus. 

If  the  physician  at  the  bedside  has  convinced  himself  of  the 
existence  of  an  internal  strangulation  ;  if  careful  examination  of 
all  the  hernial  openings,  including  the  obturator  foramen,  has 
shown  the  absence  of  strangulated  external  hernia ;  if  the 
rectum  is  found  to  be  free  ;  if  examination  of  the  vagina  gives 
no  indication  of  the  cause  of  the  strangulation  ;  if  full  enemata 
and  the  exploration  of  the  abdomen  prove  that  there  is  no  faecal 
accumulation,  and  that  the  lower  part  of  the  colon  is  not  the  seat 
of  the  strangulation— in  the  latter  case  the  usual  kind  of  knotting 
and  twisting  is  excluded — then  treatment  with  opium  is  to  be 
begun.  The  more  acute  the  symptoms  of  impermeability,  the 
more  intense  the  colics,  and  the  more  severe  the  whole  train  of 
symptoms  from  the  beginning,  so  much  the  more  clearly  is 
opium  indicated.  It  is  very  probable  that  the  violent  peristaltic 
movements  excited  by  the  reflex  action  of  the  local  injury  caused 
by  the  strangulation,  the  existence  of  which  can  be  easily  ascer- 
tained by  laying  the  ear  directly  upon  the  abdomen,  can,  as  a 
rule,  only  be  disadvantageous.  They  certainly  increase  the 
strangulation  often,  for  they  narrow  the  strangulating  ring,  or 


'  Med.  rat.  T.  IV.  P.  2,  p.  3:35. 

2  Op.  chir.  Lib.  XX.  C.  38. 

3  Ob.s.  raed.  Cent.  II.  Obs.  80. 

*  P.  XI.  C.  HI.  p.  180,  et  geq. 

*  The  possibility  of  perforation  of  the  intestine  was  never  thought  of.  Only  a 
single  writer,  Rich.  Mead.  1744,  mentioned  the  danger  of  rupture  of  the  intestines. 
The  only  fear  was  that  the  quicksilver  might  cause  injury  by  cold  (!)  (Henric.  ab  Heer, 
Lib.  I.  Obs.  2). 

*  See  De  Haen,  Rat.  med.  T.  VIII.  C.  V.  p.  241  :  "  Machinae  quae  uno  tenore  6-8 
libras  injicit,  ad  ileum  curandum  casu  inventac  descriptio  et  usus."     Mailand,  1765. 
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bring  fresh  portions  of  the  intestine  into  it ;  by  their  constant 
pulling  at  the  point  of  strangulation  they  occasion  earlier 
inflammatory  infiltration,  swelling,  and  exudation,  and  thus 
promote  fixation  of  the  strangulation ;  they  indirectly  favor 
venous  congestion  of  the  strangulated  loop,  and  thereby  prepare 
the  way  for  gangrene  and  total  paralysis ;  finally,  they  aid  in 
exciting,  not  only  a  local  adhesive,  but  also  a  general  peritonitis, 
and  greatly  increase  the  pain.  Is  it  rational  in  such  cases  to 
intensify  the  local  injuries  and  add  fresh  ones,  to  try  to  increase 
the  already  too  great  peristaltic  action,  with  its  damages  and 
dangers,  as  unfortunately  still  happens  too  often,  by  the  admin- 
istration of  purgatives,  and  usually,  indeed,  not  the  mildest  il 
While  the  surgeons  have  long  since  repudiated  the  use  of  purga- 
tives in  strangulated  hernia,^  this  mode  of  treatment  of  internal 
strangulation  still  counts  numerous  adherents  in  the  professorial 
chair  as  well  as  in  practice,  and  the  principle  laid  down  by  Stoll 
(T.  I.  p.  249)  for  the  treatment  of  ileus — ^'non  esse  a  medico 
nocendum,  ubi  is  prodesse  nequeat" — is  greatly  sinned  against. 
Many,  indeed,  hope  in  cases  of  internal  strangulation  to  break 
forcibly  through  the  obstruction  by  means  of  drastic  purges, 
and  they  do  not  shrink  from  the  accompanying  dangers. 
Though  such  a  procedure  may  have  the  wished-for  effect  in  some 
rare  cases,  I  still  believe  that  it  is  more  often  injurious  than 
useful.  I  think  that,  as  in  the  disentanglement  of  a  knot,  gentle 
efforts  are  more  successful  than  simple  force  applied  unintelli- 
gently,  so,  too,  in  internal  strangulation  the  quiet  produced  by 
opium,  and  perhaps  even  the  correction  of  the  peristaltic  action, 
are  far  more  useful  than  an  irregular  excess  of  the  latter.  Since 
opium  stops  the  vomiting,  it  favors  the  tilling  with  liquid  con- 
tents of  the  portion  of  the  intestine  which  lies  above  the  obstruc- 
tion, and  thus,  associated  with  regular  peristaltic  action,  may  aid 
in  the  removal  of  the  latter.  Beyond  any  question,  opium  is  an 
important  means  of  ])reserving  the  intestine,  and  often  life. 

If  the  opium  is  to  overcome  the  above-mentioned   dangers, 

'  Hear,  for  example,  what  Rust  says:  "The  use  of  purgatives  and  irritating  ene- 
inata  in  tliis  kind  of  strangulation  Ls  an  offence,  not  only  against  all  the  principles  of 
atlvanced  medical  science,  but  also  against  common  sense  j  it  only  makes  the  progress 
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and  quiet  the  vomiting,  jactitation,  and  pain,  it  must  be  given 
to  adults,  with  whom,  almost  exclusively,  we  have  to  deal,  in 
energetic  and  rapidly  repeated  doses.  Observation  of  the  patient 
furnishes  the  measure  of  the  amount.  It  must  be  given  until 
slight  narcosis  begins,  until  the  vomiting  stops.  If  the  latter 
prevents  the  taking  of  the  opium  by  the  stomach,  the  same  result 
may  be  obtained  by  small  enemata  containing  it,  or  by  repeated 
small  subcutaneous  injections  of  morphine.  It  has  been  urged 
against  opium  that  it  increases  the  usually  existing  collapse,  and 
is  dangerous  in  this  way.  Without  denying  that  tliere  is  a  mo- 
ment in  the  treatment  of  ileus  when  all  the  efforts  should  be 
directed  simply  and  solely  to  maintaining  the  endangered  life  by 
means  of  the  most  powerful  stimulants,  yet,  on  the  other  hand, 
when  I  was  the  pupil  and  assistant  of  Pfeufer,  who  was  one  of 
the  first  in  Germany  to  strenuously  recommend  ^  and  to  practise 
with  great  consistency  at  the  bedside  the  energetic  treatment 
with  opium,  from  the  beginning,  of  all  kinds  of  internal  stmngu- 
lation,  as  well  as  peritonitis  and  typhlitis,  I  repeatedly  saw  that 
when  the  influence  of  the  opium  began  to  be  felt,  as  the  patient 
grew^  quiet  and  the  severe  vomiting  ceased,  the  collapse  also  dimin- 
ished, the  turgescence  of  the  skin  returned  (the  result,  I  suppose, 
of  the  renewal  of  absorption  of  water  by  the  blood),  the  pulse 
and  the  lowered  temperature  of  the  body  increased,  the  leathery 
dry  tongue  grew  moist,  the  facies  of  the  patient  improved,  and 
he  again  became  able  to  take  food  and  stimulants,  and  to  recover 
his  self-control. 

In  addition  to  the  opium,  cracked  ice  should  be  given  to  re- 


'Zeitschr.  f.  rat.  Med.  N.  F.  II.  1.  1851.  Pfeufer*8  proposition  at  first  received  but 
little  notice,  and  his  practice  found  imitators  only  among  his  pupils.  Wachsmuth's  warm 
recommendations  and  clear  explanations  (Virch.  Arch.  Bd.  23,  1862,  S.  144)  first  brought 
the  opium  treatment  of  ileus  into  extensive  use  in  Germany  also.  In  England  it  had 
long  been  used  and  prominently  recommended.  For  example,  Habershon  (1.  c,  p.  475) 
thus  expresses  himself:  **  Purgatives  of  all  kinds  are  better  avoided,  and  the  use  of 
drastic  measures  will  tend  to  aggravate  the  sufferings,  to  shorten  life,  and  remove  the 
possible  chances  of  recovery.  The  administration  of  opium  is  now  known  to  be  attended 
with  beneficial  results,  and  frequently  with  partial,  if  not  with  permanent  relief.  By 
this  means  the  peristaltic  action  is  checked,  spasmodic  contraction  diminished,  and  the 
opening,  which  previously  would  not  allow  the  passage  of  flatus,  will  suffer  fluid  fasces 
to  escape." 
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lieve  the  tormenting  thirst  and  the  vomiting.  Black  coflfee  is 
recommended  by  many  with  the  same  object.  The  application  of 
compresses  or  bags  of  ice  upon  the  abdomen  seems  to  me  to  be 
allowable  only  after  the  intestines  have  been  quieted  by  large 
doses  of  opium.  If  their  effect  is  to  excite  peristaltic  action,  as 
is  shown  by  the  recurrence  of  pain  and  can  be  demonstrated  by 
auscultation,  they  must  be  removed.  On  the  other  hand,  they 
promise,  like  moderate  local  abstractions  of  blood,  to  render  use- 
ful services  against  the  existing  or  threatening  general  peritonitis. 
Priessnitz's  compresses  often  contribute  essentially  to  alleviate 
the  pain.  General  bleeding  is  to  be  rejected  on  principle.  Little 
can  be  expected  from  the  use  of  mercurial  ointments  and  plas- 
ters, from  blisters  and  dry  cups. 

Even  if  the  opium  treatment  in  ileus  is  far  superior  to  all 
others,  it  is  not  to  be  undertaken  blindly.  We  can  distinguish 
two  varieties  of  occlusion  of  the  intestine,  according  to  the  mode 
of  appearance.  The  first  is  the  acute  one,  the  patient  being  sud- 
denly attacked  by  exceedingly  violent  colicky  pains.  In  such 
cases  opium  is  at  once  indicated,  whether  there  is  constipation 
or  not,  whether  it  is  a  severe  fsecal  colic  or  the  beginning  of  a 
typlilitis  or  strangulation  of  the  intestine.  Cannot  the  colon  or 
rectum  be  emptied  by  injections  as  well  or  even  better  under  the 
quieting  intiuence  of  opium  ?  I  remember  cases  of  typhlitis  in 
which  the  patients  had  been  constipated  for  several  days  before 
the  appearance  of  violent  colics.  Exclusive  opium  treatment 
was  at  once  begun  and  carried  on  until  the  pain  had  disappeared 
entirely,  and  then  spontaneous  evacuation  of  the  bowels  followed 
several  days  afterwards.  I  remember  that  in  such  cases  Pfeufer 
administered  enemata  only  if  the  patient  had  no  spontaneous 
pain  and  no  sensibility  to  pressure  on  the  abdomen  after  the 
opium  treatment  had  been  suspended  twenty-four  hours.  In 
other  cases,  the  appearance  of  acute  occlusion  of  the  intestines  is 
preceded  for  sevcM^al  days  by  the  symptoms  of  incomplete  evacu- 
ation of  the  bowels,  distention  of  the  abdomen,  slight  colics.  At 
this  time,  when  there  can  be  no  suspicion  of  the  coming  occlusion, 
enemata,  calomel,  castor-oil,  and  other  mild  purges,  are  always 
used,  and  indeed  often  with  advantage  to  the  patient,  until, 
with  the  appearance  of  most  intense  colicky  pains,  vomiting,  and 


TREATMENT  OF  OCCLUSIONS  AND  CONSTRICTIONS.  649 

commencing  collapse,  the  diagnosis  of  occlusion  becomes  pos- 
sible. If  all  the  signs  of  existing  constriction  have  been  present 
for  a  long  time,  and  if  the  symptoms  grow  more  severe,  if  the 
stools  occur  at  longer  intervals  than  usual,  if  meteorism  appears, 
in  short,  the  symptoms  of  increasing  obstruction  of  the  passage 
and  stagnation  of  the  contents,  then  the  administration  of  a  few 
doses  of  castor-oil  or  calomel,  together  with  enemata  of  cold  water, 
may  prevent  the  threatening  impermeability.  If,  under  these  cir- 
cumstances, the  physician  has  to  deal  with  a  chronic  retardation  of 
the  fsec^l  current  in  the  colon,  caused  by  primary  atonj'-  or  by 
its  abnormal  disposition,  or  with  faecal  obstruction  of  the  rectal 
ampulla,  the  repeated  and  persistent  use  of  large  enemata  of 
warm  water,  best  employed  according  to  Hegar's  method  (vide 
supra),  or,  if  necessary,  the  direct  removal  of  the  hard  scybala 
with  the  fingers  or  instruments  seems  to  be  indicated.  At  the 
same  time  the  softening  and  breaking  up  of  the  faecal  masses  are 
aided  from  above  by  purgatives.  But  in  all  these  cases,  if  in- 
tense colicky  pains,  rapidly  increasing  meteorism,  vomiting, 
sensibility  of  the  abdomen  to  pressure,  in  short,  the  symptoms 
of  severer  occlusion  or  peritonitis  appear,  the  opium  treatment  is 
to  be  instituted,  and,  after  its  soothing  effect  has  been  obtained, 
the  gradual  removal  of  the  faecal  masses  in  the  colon  can  be 
accomplished  by  repeated  enemata. 

So  long  as  we  liave  in  opium  a  remedy  certain  in  its  effect  and  dose,  it  is  incon- 
ceivable why  any  one  should  substitute  for  it  belladonna,  which  varies  so  much  in 
its  preparations,  doses,  and  effects  upon  different  people,  is  so  uncertain,  and  so  often 
occjisious  unpleasant  symptoms  of  poisoning,  or  cicuta,  or  hyoscyamus,  remedies  of 
which  we  are  not  even  sure  how  they  act  upon  the  intestines.  While,  for  example, 
von  Bezold  and  Blocbaum  maintain  that  l)elladonna  arrests  peristaltic  action,  Kcu- 
chel  saw  no  change  produced  by  it,  and  others  infer  from  its  effect  in  favoring  the 
passages  that  on  tlie  contrary  it  excites  peristaltic  action  (Trousseau).  Enemata 
containing  an  infusion  of  tobacco,  more  rarely  insufflation  of  tobacco  smoke,  have 
enjoyed  great  favor  and  received  many  commendations  even  up  to  the  present  time. 
The  expectation  that  the  nicotine  would  quiet  the  peristaltic  action  and  the  "  spas- 
modic contractions  "  lias  been  proved  to  be  illusory  l^y  recent  investigations,  which 
showed  that  on  the  contrary  peristaltic  action  was  excited  and  made  more  vigorous 
by  this  drug,  and  that  paralyzing  doses  of  nicotine  carried  with  them  the  danger  of 
most  unpleasant  poisonous  effects. 

If,  notwithstanding  the  use  of  opium,  the  symptoms  of  imper- 


650  LEICHTENSTERN,— CONSTRICTIONS,  ETC.,  OF  THE  INTESTINES. 

meability  continue^  if  the  collapse  Increases  and  the  hope  of 
spontaneous  removal  of  the  obstruction  grows  steadily  less,  it  is 
stOl  recommended  in  such  '^  doubtful  cases  ''  as  a  ''last  resort'' 
to  give  metallic  mercury  in  doses  of  from  one  hundn^d  to  three 
hundred  grammes  until  from  one  to  two  pounds  have  been  taken, 
in  order  to  break  through  the  obstruction  and  forcibly  restore 
permeability.  Like  all  other  measures  recommended  in  ileus, 
medical  literature  contains  a  series  of  successes,  of  *' recoveries 
from  ileus/'  attributed  to  metallic  mercury  also.  These  sliould 
not  prevent  us  from  criticizing  this  remedy  briefly,  the  more  so 
because  there  are  still  many  erroneous  notions  concerning  its  mode 
of  action  and  efficiency. 

In  the  majority  of  cases  mctQUic  mercury  is  used  late,  after  the  ileus  has  lasted 
for  sorrn;  time.  If,  in  such  a  case  as  we  suppose,  tlie  whole  of  the  metal  makes  its 
way  to  tiie  pomt  of  stmiij^uhition,  it  ia  certainly  far  more  proliable  that  it  will  cause 
rupture  there  by  its  wei^ifht  than  that  it  will  be  able  to  remove  the  obatruction 
against  which  the  moat  powciful  peristaltic  pressure  has  struggled  in  vain.  If, 
jievertkcless,  the  termination  by  rupture  BL-hlom  hapi)ens  after  the  use  of  mercury, 
the  reason  is  tliat  in  most  cases  the  metal  dues  not  get  as  far  as  the  stranguktdl 
spot. 

Ebers,^  llaniu^^  and  Traube^  have  sliown  that  it  often  remains  in  the  stomach. 
This  hap|)eiis  when  tlu'  remedy,  us  is  usually  the  csise^  is  given  at  a  late  period.  The 
already  paretic  stomach  is  [paralyzed  by  the  weight  of  the  quicksilver;  many  ob- 
servations show  that  innnediately  after  it  has  been  given  the  vomiting  often  ceases 
(J.  Frank,  L  c,  S.  540,  ilaniiis,  HaufE '),  aivd  the  pamly*^b  of  the  stomach  and  in- 
testines producer  an  ante-mortem  condition  of  camforti  such  as  not  unfreqiienllj 
preecdes  death  by  occlusion  of  the  intestines.  In  other  cases,  if  tlie  mercury  is  takeD 
earlier,  at  a  peiiod  when  tlie  Htomach  and  intestines  are  still  capable  of  peristaltic 
action,  and  the  patieut*.H  condition  is  better,  it  makes  \ts  way,  after  a  longer  or  shorter 
sojourn  in  tlie  stomach,  throuj^h  the  jjylorus  into  the  intestines*  It  is  then  divided 
up  mto  a  great  number  of  small  particles,  Avhich  are  found  scattered  here  and  there 
(Ebers  ^),  and  in  some  phic</sc(jllt^ct  together  agaiu  in  larger  btdls  and  masses.  When 
these  accunudations  occur,  pcrij*taltic  action,  if  the  intestine  is  still  excitable  enough, 
is  set  up  by  the  reflex  action  of  the  accompanying  stretcliing  of  the  intestinal  mem- 


^  Hufelanfra  Journal,  1836,  St.  8. 
•^  Ibid.  IKIG,  St.  2, 
^Mijdic,  Zeitg.  1Hj8,  S.  23. 

^aiedic  AnnaL  III.  4,  and  Schmidt*B  Jahrb.  Bd.  23,  S.  184.     See  also  Dt  Eain^  Z 
XI,  p,  187,  et  seq. 

^  Hufeland's  Jouru.  IMO,  St.  4.     See  also  Morgagni^  Ep.  34^  Art.  13« 
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brones,  active  movements  of  the  intestines  take  place,  and  the  accumulated  masses 
of  mercury  are  again  broken  up  into  small  particles  and  driven  in  different  directions. 
It  is  very  probable,  as  Hanius  (1.  c.)  stated,  and  Traube  afterwards  insisted  upon, 
that  movements  of  the  intestines  may  be  excited  in  the  same  reflex  manner  by  quick- 
silver lying  in  the  stomach.  This  opinion  is  confirmed  by  the  fact  that  mercury 
taken  to  relieve  severe  coprostasis  often  has  a  laxative  effect  in  the  course  of  a  few 
hours,  while  it  first  appears  in  the  stools  several  days,  in  Ebei*s's  case  nine  days,  after- 
wards. That  the  metal  is  divided  up  into  small  particles  in  the  intestines,  as  above 
described,  is  proved,  besides  what  is  found  at  autopsies,  by  the  fact  that,  in  cases  of 
occlusion  that  are  recovered  from,  the  quicksilver  is  not  evacuated  in  a  single  mass 
with  the  first  stools,  but  always  very  gradually  in  small  pellets,  which  are  often 
found  mixed  with  the  passages  for  weeks  and  even  for  months  (Luzzato,*  Hanius, 
L  c,  Ficinus,*  Fraentzel ').  The  progress  of  quicksilver  then  through  the  intestines 
is  usually  very  slow.  Even  De  Haen  noticed  that  mercury  given  forty  hours  before 
death,  '*  partim  in  ventriculo,  partim  in  duodeno  fuit,"  *  and  in  Pillore's  patient  four 
weeks  after  two  pounds  of  metallic  mercury  had  been  administered,  the  whole 
amount  was  found  in  the  convolutions  of  the  jejunum.  We  may  then  say  that  in  most 
cas^  of  acute  internal  strangulation  the  recovery  or  fatal  termination  is  decided 
before  an  efficient  amount  of  mercury  has  been  collected  above  the  obstruction.  But 
even  in  those  cases  in  which  life  is  prolonged  for  some  time  after  the  administration 
of  quicksilver,  and  a  sufficient  amount  of  it  has  collected  above  the  obstruction,* 
success  is  still  doubtful.  The  metal  may  cause  rupture  or  favor  inflammation  and 
gangrene,  or  make  pressure  at  the  wrong  place,  or  cause  paralysis  of  the  portion  of 
intestine  above  the  occlusion  and  sinking  of  the  weighted  loop  into  the  true  pelvis 
(Merly,  1.  c),  or  even  find  its  way  through  a  small  opening  at  the  strangulated  spot, 
pass  out,  and  leave  things  as  they  Avero  before  (Lowenhardt  •). 

On  the  other  hand,  I  shall  not  deny  that  quicksilver  may  be  of  use  in  faecal 
obstruction  of  the  colon  by  exciting  peristaltic  action.  But  are  not  obstructions  of 
that  kind  far  more  suitably  and  certainly  removed  by  free  injections  of  warm  water 
or  even  by  mild  laxatives  ?  The  reported  **  cures  of  ileus  by  quicksilver  "  often  refer 
to  nothing  but  coprostases.  We  can  even  now  declare  this  almost  with  certainty 
of  some  of  tliem.  Such  are  those  in  which,  a  long  time  after  the  quicksilver  was 
given,  the  bowels  have  suddenly  opened,  and  the  whole  of  the  mercury  has  been 
evacuated  at  once,  together  with  a  large  amount  of  faeces.  This  could  only  happen 
if  the  obstruction  was  low  down  in  the  colon  or  rectum  and  the  quicksilver  had 
gradually  collected  above  it,  for  if  the  ileum  had  been  impermeable  the  mercury  in 

1  Schmidt^s  Jahrb.  Bd.  X.  S.  14. 
*Med.  Centralztg.  1850,  S.  GO. 
3  Virchow's  Arch.  Bd.  49,  S.  la^. 

^  Rat.  med.  contin.  T.  III.  p.  40.  Compare  Pantleri's  interesting  case,  Wiirttemb. 
Corresp.-Blatt,  1874,  No.  36. 

^IlUton,  GoUUiuj  Bird,  Med.  Chir.  Trans.  1847,  Vol.  XXX.  1. 
^Preuss.  Ver.-Ztg.  1845,  3. 
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its  farther  progress  to  the  anus  would  have  been  again  diyided  into  a  great  nnmber 
of  small  particles  and  evacuated  gradually.  How  often  has  quicksilyer  been 
praised  when  severe  fsecal  obstructions  have  been  removed  by  the  simultaneous  use 
of  cnemata ;  how  many  an  injection  of  belladonna  or  tobacco  has  owed  its  famous 
effect,  not  to  the  ingredients  contained  in  it,  but  to  the  softening  action  of  the  water 
upon  the  fjEces.  It  is  everywhere  claimed  that  quicksilver  is  especially  valuable  in 
cases  of  "twisting."  They  do  not  remember  that  twisting  of  the  ileum  is  so 
exceedingly  rare  that  in  making  a  diagnosis  intra  vitam  we  need  really  pay  no 
attention  to  it.  The  frequent  acute  twistings  of  the  sigmoid  flexure  have  so  rapid 
a  course — their  average  duration,  as  we  saw,  is  only  four  days — that,  before  the 
quicksilver  introduced  by  the  mouth  has  begun  to  collect  above  it,  the  termination 
has  long  been  decided.  Furthcrmoi*e,  would  it  be  rational  to  operate  against  a 
twisted  sigmoid  flexure  through  the  mouth  when  we  can  act  far  more  certainly  and 
directly  by  enemata  and  inflations  of  air  ?  I  therefore  feel  justified  in  rejecting,  with 
Habershon  and  others,  the  use  of  metallic  mercury  in  ileus. 

Among  the  therapeutical  measures  recommended  in  cases  of 
internal  strangulation  are  yet  to  be  mentioned  the  so-called 
monster-clysters.  It  is  evident  that  not  only  in  faecal  obstruc- 
tions of  the  colon  and  rectum,  but  also  in  twisting  of  the  sigmoid 
flexure,  lateral  kinking  of  the  ascending  colon  or  csecum,  ileo- 
c^ccal  and  colon  invaginations,  compression  of  the  rectum  or 
colon  by  a  movable  tumor  or  viscus  (the  mesentery  of  the  ileum, 
for  example),  large  enemata  injected  with  a  certain  degree  of 
force  may  be  of  therapeutical  value.  The  procedure  of  admin- 
istering large  enemata  at  once  in  all  cases  of  impermeabilitj^  of 
the  intestine  deserves  to  be  retained,  for  the  reason  also  that  by 
its  aid  we  often  reach  diagnostic  conclusions  regarding  the  seat 
of  the  obstruction.  For  the  administration  of  these  large  ene- 
mata the  clyster-pump  has  hitherto  been  almost  exclusively 
employed.  Blach  and  Barrie  (1835)  advised  that  it  should  be 
combiiKHl  with  the  knee-and-elbow  or  supine  position,  with  the 
head  down  and  buttocks  raised.  Recently  Hegar^  has  substi- 
tuted for  th(^  injection  of  water  by  means  of  the  clyster-syringe 
or  piini])  its  introduction  through  the  anus  by  a  funnel  apparatus 
— glass  funnel,  rubber  tub(%  and  rectal  sound — while  the  patient 
is  pIa(M:*d  in  a  suitable  position,  which  reduces  the  abdominal 
])ressure  as  niucli  jis  possible — knee-and-elbow,  kneeand-head, 


'  Deutsche  Klinik,  1873;  Berlin,  klin.  Wochenschr.  1074,  6.     See  also  Moder^  Berl. 
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or  lateral  abdominal.  With  the  patient  in  such  a  position  it  is 
often  possible  to  introduce  four  or  five  quarts  of  water  into  the 
intestine.  The  pressure  of  the  entering  column  of  water  can  be 
increased  or  diminished  at  will  by  raising  or  lowering  the  funnel. 
Injections  of  this  kind  can  certainly  be  employed  in  individual 
cases  with  results  as  favorable  as  those  obtained  by  enemata  ad- 
ministered by  means  of  a  clyster-pump,  and  they  have  a  peculiar 
merit  in  the  constancy  and  uniformity  of  the  pressure  of  the 
column  of  water,  and  also  because  the  position  of  the  patient 
greatly  helps  the  introduction  of  large  amounts  of  water.  At- 
tempts to  act  upon  an  obstruction  in  the  colon  or  lower  part  of 
the  ileum  by  means  of  injections  of  water  can  be  very  well  com- 
bined with  the  opium  treatment ;  they  should  be  repeated  several 
times  daily  and  continued  until  the  appearance  of  peritonitis. puts 
a  stop  to  all  active  measures.  Lukewarm  water  should  be  used, 
not  only  when  it  is  intended  to  soften  faecal  accumulations,  but 
always.  Enemata  of  ice- water,  or  with  turpentine,  as  I  saw  used 
in  England,  or  with  carbonic  acid  water,  as  Richelot  recom- 
mended, excite  energetic  reflex  peristaltic  action.  They  are, 
therefore,  like  purgatives,  and  the  same  is  true  of  them  that  has 
already  been  said  regarding  the  treatment  of  internal  strangu- 
lation by  purging.  For  the  same  reasons  I  cannot  speak  with 
favor  of  the  "  ice-treatment  of  ileus,"  recommended  by  GrisoUe 
and  others  (large  compresses  of  ice  upon  the  abdomen,  and  ene- 
mata of  ice- water  every  two  hours). 

It  is  a  question  whether  occlusions  or  invaginations  in  the 
lowest  part  of  the  ileum  can  be  directly  acted  upon  by  means  of 
enemata.  Fabricius  ab  Aquapendente,  Riolan,  Kerckringius, 
Haller,  Morgagni,  and  others,  came  to  the  conclusion,  after 
experimenting  upon  the  cadaver,  that  the  ileocajcal  valve 
always,  or  at  least  in  most  cases,  allows  air  and  water  to  pass 
through  it  from  the  colon.  These  experiments  have  often  been 
repeated  since,  most  accurately  by  A.  Hall.'  In  our  time  it  had 
been  entirely  forgotten  that  many  such  experiments  had  been 
made  formerly.     A  few  years  ago  they  were  repeated,  and  nat- 

*  Monthly  Joum.  Jan.  1848.  Compare  :  De  Uaea^  Abhdlg.  Pars  II.  p.  82,  et  aeq. 
Tom.  VIII.  C.  v.  ;  also  Ilaguemt^  M6ni.  do  Tacad.  toy.  Ann,  1713  ;  Trauvetter^ 
Deatsches  Arch.  f.  klin.  Med.  IV.  47G. 
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urally  the  same  result  followed.  Thereupon  the  error  against 
which  Rahn,  in  1791  (1.  c,  S.  2),  and  Videmar  (De  Haen,  T.  VIII. 
C.  5),  had  warned  us,  was  again  committed  of  at  once  applying 
to  the  living  the  results  of  experiments  upon  the  cadaver.  But 
in  the  living  the  tonicity  of  the  ileocsecal  sphincter,  which,  like 
that  of  the  sphincter  ani,  is  lost  in  the  cadaver,  approximates 
the  two  valves  and  makes  them  sufficient,  and  it  does  this  the 
more  certainly  if  the  ileocaecal  sphincter  contracts  by  reflex 
action  under  the  irritation  of  the  pressure  of  the  injected  water 
against  it ;  the  opinion  of  Meckel,  Cruveilhier,  Bonders,'  and 
others,  that  the  ileocsecal  valve  in  the  living  body  and  under 
normal  conditions  prevents  the  return  of  the  contents  into  the 
ileum,  is  entirely  sound,  even  if  experiments  upon  the  cadaver 
furnish  other  results.  If  then  we  wish  to  act  directly  with 
enemata  upon  incarcerations  or  invaginations  in  the  lower  part 
of  the  ileum,  it  is  advisable  to  previously  relax  the  ileocsecal 
sphincter  by  chloroform  narcosis  or  by  large  doses  of  opium,  so 
as  to  open  the  way  for  the  injected  water  to  reach  the  point  of 
occlusion.  But  not  only  under  these  circumstances,  but  also 
when  we  wish  to  reduce  a  twist,  knot,  or  invagination  of  the  colon 
by  enemata,  it  is  advisable,  for  more  than  one  reason,  to  aid  the 
operation  by  previously  bringing  the  patient  under  the  influ- 
ence of  opium. 

Among  those  remedies  wliich  have  been  praised  from  time  to  time  as  saviors  of 
life  ill  ileus  is  electricity.  Both  the  constant  and  induced  cuiTents  have  been  rec- 
ommended—one  pole  to  be  placed  in  the  rectum,  the  other  upon  the  abdomen.  It 
is  claimed  sometimes  tliat  it  acts  by  stopping  the  spasm,  sometimes  by  correcting 
the  *'motusantiperistalticus/'  sometimes,  on  the  contrary,  by  exciting  antiperistaltic 
action  below  the  obstruction,  and  in  this  and  many  other  ways  to  have  acted  bene- 
ficially, and  usually  to  have  wrought  an  immediate  *'  cure."'  The  utmost  that  elec- 
tricity can  do  is  to  somewhat  favor  peristaltic  action  in  cases  of  faecal  obstruction, 
and  this  end  can  be  attained  by  far  more  certain  and  powerful  means. 

Long-confinned  warm  baths  alleviate  the  pain,  and  some- 
times seem  not  to  be  witliout  a  favorable  influence  upon  certain 
kinds  of  internal  strangulation. 

It  is  very  important — especially  when  the  occlusion  is  situated 
high  up,  in  which  case  the  patients  often  die  with  symptoms  like 


I  Physiologie.  Bd.  I.  310.     Compare :  Nitsche^  De  valvula  coli.     Leipzig,  1843. 
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those  of  cholera,  and  mainly  as  a  result  of  the  abstraction  of 
water  from  the  blood— not  only  to  quiet  the  continuous  vomiting 
by  opiates,  and  thus  render  it  possible  for  the  blood  to  take  up 
water  again,  but  also  to  aid  the  attainment  of  the  same  end  by 
giving  small  unirritating  enemata  every  half  hour. 

The  nourishment  of  the  patient  deserves  further  considera- 
tion when  the  symptoms  of  strangulation  last  for  some  time. 
This,  together  with  suitable  stimulants,  may  prolong  life  under 
certain  circumstances  until  the  completion  of  a  delayed  spon- 
taneous liberation.  Here  again  opium  is  of  service,  for,  by  stop- 
ping the  vomiting,  it  supplies  the  first  condition  that  is  necessary 
to  the  taking  of  nourishment.  Sudden  death  from  cerebral 
anaemia,  produced  by  the  patient's  sitting  up,  leaving  the  bed,  or 
the  like,  has  been  repeatedly  observed  in  ileus,  and  correspond- 
ing cautions  should  be  given  to  the  attendants  of  the  patient. 

Among  the  measures  recommended  for  use  against  internal  strangulation,  more 
empirically  than  with  any  definite  rational  intention,  should  be  mentioned  the 
**  massage  "  or  abdominal  taxis,  first  employed  by  Sagar — the  kneading  of  the  abdo- 
men while  the  legs  are  drawn  up.  Sagar  made  use  of  this  method  in  a  warm  bath, 
Hutchinson,  1.  c,  under  aniesthesia,  and  administered  at  the  same  time  large  enemata 
of  warm  water.  Following  the  practice  of  the  older  surgeons  (Covillard,  Sharp, 
South,  and  others)  in  strangulated  hernia,  patients  with  internal  strangulations 
were  also  subjected  to  the  "  shaking  method,"  sometimes  with  nominally  favorable 
results. 

Occlusion  of  the  intestine  by  compression,  can  often  be  re- 
lieved, especially  if  it  has  occurred  acutely,  by  the  sudden  dis- 
placement of  a  tumor  (for  example,  when  a  fibroid  of  the  uterus 
has  been  lodged  in  the  pelvis).  Puncture  of  a  cyst,  replacement 
of  a  displaced  tumor  through  the  abdominal  walls,  the  vagina,  or 
the  rectum — Simon's  method  of  exploration — under  anaesthesia, 
replacement  of  a  retroverted  or  flexed  uterus,  artificial  delivery, 
replacement  by  means  of  sounds  or  forcible  injections,  the  re- 
moval of  a  compressing  pessary,  etc.,  may  save  the  patient's  life. 
After  successful  replacement,  a  suitable  posture,  the  wearing  of 
a  body  bandage,  etc.,  are  indicated  to  prevent  a  relapse. 

When  diaphragmatic  hernia  has  been  diagnosticated,  the  treatment,  so  long  as 
no  signs  of  strangulation  appear,  has  important  prophylactic  indications  to  meet, 
and  real  dangers  may  be  avoided  by  strict  dietetic  measures — abstinence  from  badly 
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fermented  liquors  containing  much  carbonic  acid  gas,  constant  attention  to  obtain- 
ing proper  stools  so  as  to  avoid  abnormal  straining.  Death  has  occurred  in  several 
cases  as  the  immediate  result  of  an  emetic.  If  symptoms  of  suffocation  appear  after 
an  abundan*  meal,  after  drinking  liquid  containing  much  carbonic  acid,  and  the 
like,  then  if,  as  is  usual,  the  stomach  lies  within  the  thorax,  the  introduction  of  an 
oGsophageal  sound,  with  aspiration  of  the  contents  of  the  stomach,  or,  if  need  be, 
l>uncture  with  a  fiuc  trocar  through  an  intercostal  space,  may  remove  the  danger. 

As  for  the  treatment  of  invagination  of  tlie  intestines^  we  are 
able,  in  a  large  proportion  of  the  cases,  to  make  a  definite  diag- 
nosis. And  furthermore,  the  mechanical  process,  especially  in 
ileocecal  and  colon  invaginations,  is  of  such  a  kind  that  it  is 
directly  accessible  to  the  influence  of  mechanical  means  of  reduc- 
tion. We  cannot  fail  to  be  astonished  that,  notwithstanding  this, 
many  most  irrational  measures — emetics,  purgatives,  metallic 
mercury,  etc. — still  find  advocates.  At  the  very  beginning,  if 
the  invagination  makes  its  appearance  with  violent  colics  and 
vomiting,  the  diagnosis  can  almost  never  be  made.  The  treat- 
ment at  this  period  coincides  with  that  which  we  rationally  em- 
ploy chiefly  in  severe  colics.  But  if  the  pain  accompanying  the 
invagination  is  as  severe  as  it  usually  is — even  if  it  has  been 
preceded  by  a  constipation,  lasting  for  several  days— the  prudent 
physician  will  shrink  from  administering  drastic  purges  ;  he  will 
try  to  make  enemata  suffice,  and,  after  obtaining  a  movement  by 
them,  lie  will  at  once  begin  the  opium  treatment.  There  is,  in 
fact,  no  more  rational  treatment  for  the  very  beginning  of  invagi- 
nation than  by  opium.  It  quiets  the  intestine,  and  prevents  the 
increase  of  the  invagination  and  the  dangers  associated  tlierewith ; 
it  favors  the  reduction  of  the  swelling  of  the  intussusceptum  and 
the  restoration  of  the  passage  ;  and  by  the  fact  that  it  does  not 
allow  tlie  intussusceptum  to  increase,  it  relieves  the  ileocsecal 
tenesmus,  which  plays  an  important  part  in  the  origin  of  most 
invaginations,  and  puts  an  end  to  the  contracted  condition  of  the 
portion  of  the  intestine  which  contains  the  intussusceptum  ;  it 
alleviates  and  removes  the  pain.  In  such  cases  occurring  in 
adults,  we  certainly  must  not  work  with  small  doses  of  opium ; 
it  must  be  used  watchfully  in  powerful  doses — in  children,  of 
course,  only  in  the  smallest  quantities  and  with  great  care.  If 
the  diagnosis  of  invagiiiation  can  be  certainly  made  by  the  detec- 
tion of  a  tumor,  passages  of  bloody  mucus,  etc.,  and  if  it  can 
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be  inferred,  from  the  position  of  the  tumor  and  other  facts,  that 
we  have  to  deal  with  an  ileocsecal  or  colon  intussusception — in 
children  it  is  almost  always  the  former — the  indication  is  to  at- 
tempt its  reduction  as  soon  as  possible,  and  these  attempts  are 
the  more  likely  to  be  successful  the  earlier  they  are  undertaken, 
before  the  invaginated  cylinders  have  become  adherent  or  gangre- 
nous. If  the  intussusceptum  has  descended  into  the  rectum,  its 
manual  reduction^  or  reduction  by  means  of  the  sponge  sound^^ 
may  be  tried.  One  must,  however,  have  clear  ideas  concerning 
the  efficiency  of  these  methods.  Neitlier  Simon's  method  nor  the 
sound  can  reduce  an  ileocecal  or  colon  invagination,  which  has 
got  into  the  rectum,  further  than  the  hand  and  sound  can  pene- 
trate, and  that,  as  is  well  known,  is  hardly  further  than  into  the 
lowest  part  of  the  sigmoid  flexure.  Reduction  by  the  hand  or 
sound  will  therefore  be  of  great  importance,  as  the  first  step,  and 
tlie  rest  of  the  invagination  can  then  be  the  more  easily  reduced 
immediately  thereafter  by  injections  of  water  and  air.  The  latter 
are  among  the  most  valuable  means  of  reduction  in  all  cases  in 
which  the  intussusceptum  cannot  be  reached  by  the  hand  or 
sound  through  the  rectum.  As  in  all  these  procedures  it  is  im- 
portant not  to  excite  general  contractions  of  the  intestine,  warm 
water  should  be  preferred  to  cold. 

Insufiiation  of  air,  mentioned  by  Hippocrates,^  recommended 
by  Haller'  in  invaginations,  and  employed  successfully  by  Wood 
and  Mitchel  (1835,  1838),  is  made  by  means  of  a  well-fitting  bel- 
lows, or,  far  more  conveniently,  by  a  pump  fitted  with  a  stopcock, 
and  has  many  advantages  over  the  injection  of  water.  Faecal 
accumulations  below  the  invagination  must  be  removed  by  ene- 
mata  before  the  insufiiation. 

The  efficiency  of  all  these  procedures  is  greatly  increased  if  the 


'  First  successfully  accomplished  by  Nyssen  in  1842  (Fricke's  and  Oppenheim^s 
Zeitechr.  XIX.). 

*  **  Folle  fabrili  in  ventrem  indite  flatus  immitatur,"  etc.  Edit.  Kuhn,  De  Morbis 
Lib.  III.  p.  305.  Grimin's  translation,  4.  Bd.  S.  810.  Praxagoras  also  employed  insuf- 
iiation of  air,  '*  Vento  ajgros  per  podicem  replet."  Ctrlius  Aurelianus^  Acut.  Morb.  Lib. 
III.  Cap.  17,  244. 

^Phys.  corp.  humani.  Tom.  VIL  Do.  **  Flatus  immiflsus  celerrime  intussusceptionem 
dispellet." 

VOL.  VIL— 42 


658  LEICITTETS^STER^, — CONSTRICTIONS,  ETC.,  OF  TKE  nrrESTHTES, 

patient  is  under  the  influence  of  opiunij  or,  under  certmn  circum- 
stances, perliaps  even  anaesthetized  while  they  are  put  into  oper* 
atiou.  The  above-mentioued  postures  might  also  be  sometimes 
employed  with  success.  lu  all  attempts  at  reduction  it  must  be 
borne  in  mind  tliat  they  may  possibly  cause  the  most  serious  in- 
jury by  rupture  at  the  neck  of  the  invagination  or  by  n^ucing  a 
ganpjrenous  intassusceptum.  Rough,  forcible,  ill-timed  proceed- 
ings will  do  more  harm  than  good  here  too.  If  the  invagination 
has  lasted  for  some  time,  if  it  has  become  fixed  and  chronic,  or  if 
there  are  signs  of  gangrene  and  impending  separation,  if  general 
peritonilis  or  perforation  is  present,  no  prudent  physician  will 
make  any  attempts  at  reduction. 

Let  us  Anally  consider  the  different  operative  measures  which 
have  been  suggested  in  internal  strangulation.  The  mildest  of 
these  is  jnineiure  of  the  intestines  with  a  fine  eTploring  tro- 
car^ the  object  being  to  removt*  the  accumulated  gas,  reduce  the 
intm-intestinal  pressure,  and  put  an  end  to  the  meteorism  which 
often  causes  severe  dyspncpa,  A  fine  trocar— previously  disin- 
fected by  being  dipped  in  boiling  water^-ie  thrust  successively 
into  dlflferent  parts  of  the  abdomen,  which  give  a  tympanitic 
sound  on  ])orcuasion. 

The  instrument  does  not  always  penetrate  the  intestines ;  it 
sometimes  passes,  as  Piorry  "  showed,  betwe^ai  the  convolutions. 
The  escape  of  the  gas  through  the  fine  trocar  can  best  be  demon- 
strated by  tlie  small  Hume  of  a  match.  This  opemtion,  w^hich  hai? 
long  been  used  by  veterinary  surgeons  for  the  tympanites  of  cer- 
tain domestic  animals,  is,  if  carefully  performed  with  a  fine  dis- 
infected trocar,  quite  without  danger,  according  to  the  almost 
unanimous  opinion  of  all,'  and  brings  relief,  which,  if  often  only 
temporary,  is  still  ver}''  considerable  to  the  patient.  It  may  also 
be  remembered,  that  in  twisting  of  the  sigmoid  flexure  the  torsion 
is  often  maintained  merely  by  the  meteorism,  and,  that  when  the 
abdomen  is  opened  and  the  intra-abdominal  pressure  removed, 
the  S-shaped  loop  sometimes  (Gay^)  springs  back  at  once  into  its 


1  L'Union  rai^ .  1871,  Ko.  109. 

*  Discussion  in  tbe  Bunctin  de  I'Acod.  de  Med  XXXVI.  p.  522. 

^UmiL  Path.  Soc.  Voi.  X,  153. 
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normal  position ;  consequently  the  direct  result  of  puncture  in 
such  and  similar  cases  might  possibly  be  to  overcome  the  stran- 
gulation. 

Afterwards  recourse  was  had  to  larger  trocars  (Fonssagrives) 
which  were  thrust,  on  the  contrary,  into  the  non-resonant  parts  of 
the  abdomen,  in  order  to  remove  the  liquid  faecal  masses  collected 
above  the  obstruction.  Puncture  was  afterwards  united  with 
aspiration  of  the  contents.  A.  Pare  is  said  to  have  punctured  a 
strangulated  hernia  with  a  trocar,  in  order  to  remove  the  faeces  ; 
Pingray,  in  the  seventeenth  century,  employed  this  measure  sev- 
eral times.  Van  Swieten,  Sharp,  and  others,  followed  the  same 
idea,  which,  however,  was  decidedly  rejected  by  Littre,  Boyer, 
Schuh,  and  especially  by  Nelaton.  On  the  other  hand,  Duplouy 
and  Dolbeau  published  several  cases  of  strangulated  external 
hernia  treated  successfully  in  this  way.  Cazin,  of  Boulogne,  also 
cured  an  internal  strangulation  by  puncture  and  aspiration  after 
Dieulafoy's^  method.  The  latter  and  Demarquai  used  the  same 
method,  under  the  same  circumstances,  with  great  relief  to  their 
patients ;  the  same  happened  to  Henry  Cooper  and  Gibson."  The 
two  latter  left  the  canula  in  place,  and  large  quantities  of  faeces 
were  passed  through  it  for  several  days  ;  afterwards  the  wound 
was  enlarged  by  sponge  tents,  so  as  to  constitute  an  artificial  anus. 
Benoit'  recommended  this  operation — performed  usually  only 
upon  the  colon  and  caecum,  or  in  the  ileocaecal  region — as  with- 
out danger  (?). 

Finally,  we  have  to  consider  some  of  the  serious  operative 
measures  which  may  be  employed  in  occlusion  of  the  intestines 
when  the  chances  of  a  favorable  spontaneous  termination  of  the 
affection  grow  less  and  less.  My  work  would  extend  far  beyond 
its  established  limits  if  I  should  treat  in  detail  this  subject,  full 
statistics  of  which  lie  before  me.  The  operations  to  be  consid- 
ered are  : 

1.  Laparotomy^  undertaken  with  the  view  of  seeking  for  and 
removing  the  obstruction  which  causes  the  occlusion. 


'  Traite  de  Taspiration  des  liquides  morb.  Paris,  1873,  p.  188. 
«Brit.  Med.  Jonrn.  1857,  p.  147.  Gaz.  hebdom.  1857  and  1858. 

2  These  de  Strasbourg,  18()().    See  also  the  debates  in  the  Soc.  de  Chirurgie  de  Paris, 
5.  Nov.  1873  Gaz.  hebdom.  No.  46,  p.  737,  et  seq. 
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Opinions  concerning  this  operation,  which  in  earlier  times 
was  known  and  employed  for  ileus  alone,  have  always  *  differed 
extremely.  The  objections  raised  by  the  opponents  of  the 
operation  are :  Laparotomy,  in  itself  an  exceedingly  dangerous 
operation,  is  performed  in  ileus  upon  a  patient  who  has  been 
exhausted  by  a  previous  extremely  severe  affection,  and  who  is 
usually  so  little  able  to  withstand  it  that  the  chances  of  recovery 
are  rather  diminished  than  increased  by  the  operation,  and  the 
Burgeon  is  exposed  to  the  danger  of  the  death  of  the  patient 
upon  the  table.  The  period  at  which  the  patient  and  physician 
decide  upon  the  operation  is  usually  so  late,  that  there  is  great 
probability  of  the  existence  of  general  or  extensive  local  peri- 
tonitis, numerous  adhesions,  and  gangrene  of  the  strangulated 
portion,  which  render  the  liberation  of  the  ''volvulus"  impossi- 
ble. Furthermore,  during  the  search  for  the  obstruction  the 
intestine  may  suddenly  tear  and  the  faeces  pour  out  into  the 
peritoneum,  as  happened  to  Tessier,  Fergusson,  Billroth,  and 
others.  The  surgeon  has  often  failed  entirely  to  find  the  obstruc- 
tion, on  account  of  the  numerous  adhesions  binding  all  the  con- 
volutions together  (Stein,  Pirogoflf,  Dupuytren,  Simon,  Hutchin- 
son). Finally,  pathological  anatomy  teaches  us  that  the  vol- 
vulus is  often  so  extraordinarily  complicated,  that  it  can  be 
unravelled  only  by  a  careful  study  of  the  specimen  after  its 
removal  from  the  cadaver.  Another  objection  is  the  uncertainty 
of  the  diagnosis.  Cases  are  known  (Wulflf,'  Messer')  in  which 
acute  peritonitis  or  a  previously  latent  stricture  has  suddenly 
given  rise  to  all  the  symptoms  of  acute  incarceration.     Tlie  sup- 

'  C.  Aurelianiis  relates  that  Praxagoras  recommended  opening  of  the  abdomen  in 
passio  iliaca,  "  mag-nificara  autem  mortem  quam  curationem  maluisse"  (Acut.  Morb. 
Lib.  III.  C.  17,  274).  The  debates  in  the  Paris  Soc.  de  Chirurgie  upon  this  subject,  at 
the  end  of  the  hust  century,  are  interesting.  Boinet  says  that  the  members  of  the 
Socioty,  after  debating  for  a  long  time,  came  to  the  conclusion  "  that  it  was  better  to 
leave  tlie  patient  affected  with  ilens  to  Providence,  even  if  the  case  was  hopeless,  than 
to  endanger  the  profession  and  authority  of  physicians  by  performing  laparotomy.'' 
Even  in  the  old  Indian  therapeutics  of  the  Brahminic  period,  opening  of  the  abdomen 
and  intestines  in  desperate  cases  of  ileus  is  mentioned.    (Ila^er^  Geschichte  der  Med.  I. 
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porters  of  laparotomy  maintain,  on  the  other  hand,  that  the 
medical  treatment  of  ileus  furnishes  the  worst  possible  results  ; 
that  very  often  the  death  of  the  patient  can  be  almost  certainly 
predicted  if  there  is  any  further  delay  ;  that  the  cases  of  spon- 
taneous recovery  at  so  late  a  period  are  only  exceptional ;  and 
that  the  opemtion  is  the  last  attempt,  the  only  means  that  still 
offers  some  chance  of  saving  the  life.  It  is  true  that  the  opera- 
tion is  often  performed  too  late  ;  but  this  is  no  argument  against 
laparotomy  as  such,  but  only  a  warning  not  to  allow  the  favor- 
able period  for  the  operation  to  pass  by.  The  uncertainty  of  the 
diagnosis  does  not  prevent  the  operation  ;  we  have  only  to  make 
the  incision  in  the  linea  alba  if  the  seat  of  the  strangulation  is 
unknown.  If  the  obstruction  is  not  found,  if  the  volvulus  is 
gangrenous  or  inextricable,  the  establishment  of  an  artificial 
anus  is  always  in  order.  If  peritonitis  is  found,  it  is  no  cause 
of  reproach  for  having  undertaken  the  operation  ;  rather  is  the 
other  reproach  avoided,  that  of  having  excited  it.  Buchanan, 
Hancock,  and  others  even  believe  that  the  cleansing  of  the  peri- 
toneal cavity  in  such  cases  is  an  advantage  to  the  patient. 
Ovariotomy  is  referred  to,  the  mortality  in  which,  at  first  forty, 
is  now  only  twenty  per  cent.  (Spencer  Wells),  and  it  is  argued, 
as  in  this  operation,  so,  too,  would  the  results  of  laparotomy  in 
ileus  gradually  improve,  if  it  was  performed  earlier  and  more 
frequently.  It  is  pointed  out  that  we  have  learned  that  the 
peritoneum  is  less  to  be  feared  when  the  operation  is  performed 
in  a  cleanly  manner,  and  care  is  taken  to  disinfect  the  instru- 
ments and  hands,  and  provide  for  the  escape  of  the  ''septic 
products  of  the  wound"  (Marion  Sims).  Finally,  statistics  have 
been  collect(»d,  and  have  shown  that  favorable  results  of  lapa- 
rotomy have  not  been  so  very  uncommon  ;  but  it  has  not  always 
been  remembered  that  it  is  more  common  to  publish  the  cases 
that  end  favorably.  Adelmann  found  that  laparotomy  in  ileus 
gave  a  mortality  of  fifty-four  percent.  ;  Delaporte,  of  forty-three 
per  cent.  My  larger  statistics  of  seventj^-nine  cases  give  fifty-five 
deaths — seventy  per  cent.  The  most  favorable  cases  for  lapa- 
rotomy, as  it  is  easy  to  understand,  are  those  of  strangulation  by 
false  ligaments  and  internal  hernias  ;  incarcerations  by  a  diverti- 
cle  and  the  vermifonn  appendix,  or  twistings,  are  less  favorable  ; 


662  LEICHTENSTEBN.— CONSTRICTIONS,  ETC.,  OF  THE  INTESTINES. 

and  least  favorable  of  all  are  actual  knots,  adhesions,  kinks, 
and  conglomerations.  If  we  find  an  obstruction  by  a  gall-stone, 
foreign  body,  etc.,  or  a  stenosis,  the  establishment  6t  an  artificial 
anus  at  the  obstructed  point  can  alone  be  undertaken,  unless  the 
gall-stone  or  foreign  body  is  lodged  near  the  caecum  and  can  be 
forced  into  the  colon.  Laparotomy  should,  on  no  account,  be 
performed  if  the  symptoms  of  impermeability  have  developed 
gmdually,  or  have  been  long  preceded  by  those  of  stenosis.  If 
the  symptoms  indicate  occlusion  of  the  upper  portion  of  the 
small  intestine — retracted  abdomen — and  if  the  impermeability 
has  occurred  acutely,  then,  if  an  operation  is  determined  upon, 
there  can  be  no  question  of  anything  but  laparotomy.  It  should 
be  rejected  in  chronic  invagination,  as  also  in  stenosis  ;  while  in 
acute  intussusception  the  chances  of  obtaining  a  cure  by  other 
means  are  so  great,  that  the  surgeon  should  seldom  decide  to 
perform  laparotomy.  Only  in  those  rare  cases  in  which  acute 
invagination  leads  to  an  early  and  permanent  occlusion,  can 
laparotomy  be  thought  of  for  the  relief  of  invagination,  and  in 
fact  favorable  results  have  been  obtained  under  such  con- 
ditions.^ 

2.  In  case  it  is  found  that  the  volvulus  cannot  be  withdrawn, 
or  that  it  is  gangrenous,  it  has  been  recommended  to  excise  it 
completely  (enterectomy),  and  then  either  to  unite  the  two  ends 
by  sutures  (Maisonneuve),  or  to  insert  the  upper  end  through  an 
opening  into  the  cajcum  (Hacken),  and  to  ligate  the  other :  en- 
teTO-anastomosls,  Tliis  operation  was  performed  successfully 
by  Reybard '  in  1844,  and  twice  with  a  fatal  termination  by 
Maisonneuve,  and  now,  very  properly,  is  entirely  given  up. 

3.  Laparo-enterolomy.  Maunoury,  of  Chartres,  was  the  first 
to  call  attention,  in  his  well-known  thesis,  in  the  year  1819,  to 
the  establishment  of  an  artificial  anus  in  the  ileum,  in  cases  of 
interuiil  strangulation ;  but  he  limited  it,  as  did  Maisonneuve 
also  at  first,  to  those  cases  in  which,  after  laparotomy  had  been 
performed,  the  obstacle  could  not  be  found  or  removed.    Nelaton 


'  IlntcJunaon,  Verhdlg.  d.  1.  Congresses  d.  deutschen  Grepellsch.  f.  Chir.  Berl.  1872. 
Wilson^  Americ.  Journ.  183G,  18.  Fu^chiiis^  Journ.  f.  prakt.  Heilk.  1825.  See  also 
A'fnmann,,  1.  c,  p.  Gl,  and  my  work  upon  Invagination  of  the  Intestines,  1.  c,  p.  45. 
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was  the  first  to  reject,  entirely,  the  search  after  the  seat  and 
nature  of  the  obstruction  with  the  intention  to  remove  it,  and, 
without  giving  any  attention  to  this,  to  confine  his  efforts  to  the 
establishment  of  an  artificial  anus  in  the  ileum  above  the  ob- 
struction, and  thus  allow  the  escape  of  the  accumulated  faeces, 
leaving  the  strangulation  itself  to  its  fate.  The  advantages  and 
disadvantages  of  this  method — the  most  suitable  name  of  which 
is  laparo-ileotomy — are  apparent.  The  advantages  are,  that  the 
peritoneum  is  injured  to  a  very  slight  extent,  and,  as  the  fold 
which  first  presents  itself  at  the  opening  is  at  once  used  for  the 
artificial  anus,  the  entrance  of  aii*,  or,  as  we  now  say,  the  entrance 
of  elements  capable  of  exciting  inflammation,  into  the  abdominal 
cavity  is  prevented.  The  operation  is  far  less  dangerous  than 
laparotomy,  and  easy  of  execution,  even  by  unskilled  surgeons. 
Its  disadvantages  are,  that  the  cause  of  the  occlusion,  the  stran- 
gulation, remains,  and  that  peritonitis,  starting  from  that,  gan- 
grene, and  perforation,  t\\Q  latter  accompanied  still  by  the 
<'scape  of  faeces,  may  ensue.  On  the  other  hand  are  the  disad- 
vantages of  an  artificial  anus,  which  must,  perhaps,  be  borne 
until  the  end  of  life — a  disadvantage,  which,  it  is  true,  cannot  be 
compared  with  the  preservation  of  life,  and  can  be  made  very 
tolerable,  as  we  know,  by  means  of  suitable  apparatus.  The 
danger  that  a  portion  of  the  intestine  lying  below  the  obstacle 
may  be  made  use  of  in  the  artificial  anus,  can  scarcely  be  said  to 
exist,  for  the  upper  portion  can  not  only  be  recognized  by  its  dis- 
tended condition,  but  it  projects  spontaneously  into  the  external 
incision.  The  artificial  anus  may  be  made  so  high  up  in  the 
ileum  that  the  shortness  of  the  portion  which  remains  applicable 
to  intestinal  digestion  and  absorption  is  incompatible  with  the 
preservation  of  life.  This  is  necessarily  the  case  when  the  occlu- 
sion itself  is  situated  high  up. 

If,  therefore,  the  insignificance  of  the  meteorism,  limited,  per- 
haps, to  the  meso-  and  epigastrium,  indicates  an  occlusion  sit- 
uated high  up,  or  if  it  is  shown  by  the  retraction  of  the  abdo- 
men that  the  obstacle  occupies  the  duodenum,  possibly,  or  the 
uppermost  part  of  the  jejunum,  laparo-ileotomy  should  be  re- 
jected, and  if  any  operation  is  undertaken,  it  should  be  lapa- 
rotomy with  a  search  for  the  obstruction.     The  more  marked 
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and  general  the  meteorism,  tlie  greater  the  chance  of  success  in 
laparo-ileotomy.  Most  occlusions  occur  iii  the  lowest  part  of  the 
ileum.  One  of  the  superior  loops  may  unfortunately  present  itself 
in  the  incision,  but  this  would  be  an  extremely  rare  exception 
if  we  should  follow  Nelaton's  advicej  based  upon  theory  and  ex- 
periments  upon  the  cadaver,  and  always  perform  laparo-ileotomy 
in  the  riglit  iliac  region  with  an  incision  from  one  to  one  and  a 
half  inches  above,  and  parallel  with,  Puupart's  ligament.  Nela- 
ton  lirst  performed  the  operation  of  ileotomy  in  1840,  and  sub- 
sequently six  timeSj  thrice  with  success.  In  Germany,  Thiingel 
was  the  first  (1853)  to  perform  it  successfully.  The  commenda- 
tions of  Wachsmuth,  Adelmann,  and  otlu-r^?  have  establislied 
its  ])rpcedence  over  laparotomy.  Still,  I  think  stress  must  be 
laid  upon  the  above  limitations  and  conditions.  In  chronic  inva- 
ginations, if  an  operation  is  to  be  performed,  laparo-ileotomy  is 
the  only  rational  ojie,  because  it  offers  the  cliance  of  a  subse- 
quent separation  of  the  intussusceptnm  and  closure  of  the  ai*£i- 
ficial  anus. 

When  tlie  obstruction  is  situated  in  the  ascending,  tmnsverse, 
or  u|)pcr  part  of  the  descending  colon,  instead  of  laparo-ileotomy, 
the  opening  of  the  csecuni  from  witliin  the  abdominal  cavity, 
laparotyphlotomy,  has  been  recommended,  an  operation  wiiich 
w^as  iirst  performt^d  by  Pillore,  at  Rouen  in  1797,  and  in  all 
hitherto  six  times,  to  relieve  occlusion  of  the  intestines.  Littre 
advised  the  opening  of  the  sigmoid  flexure  in  the  left  iliac  fossa 
from  tlie  abdominal  cavity  when  the  seat  of  the  occlusion  is  in 
the  rectum  or  lowest  part  of  tlie  sigmoid  Hexure,  *^  Littre's  colot- 
omy/'  *'laparocolotomy''  {iirst  performed  by  Duret  in  1793). 
For  an  occlusion  situated  high^^r  up  in  the  sigmoid  flexure,  Fine 
(1797  at  Geneva)  made  the  incision  midway  between  the  eleventh 
rib  and  the  crest  of  the  ileutn,  and  laparocolotomy  in  the  descend- 
ing colon.  Tlie  sam*^  object,  oi>ening  of  the  descending  colon, 
can  be  attained  by  an  extra-peritoneal  operation  in  the  lumbar 
region,  Amussat's  ^  or  lumbar  colotomy.  In  a  few  cases  lumbar 
colotomy  lias  been  performed  upon  the  ascending  colon,  ^'right- 
eided/'  a  method  which  in  any  case  is  to  be  preferred  to  laparo- 

*  Improperly  known  also  an  CalliBen^H  method. 
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typhlotomy.  The  question,  so  long  debated,  of  the  relative 
merits  of  Littre' s  and  Amussat's  colotomy,  can  now  be  easily 
answered ;  in  adults,  Amussat's  colotomy,  notwithstanding  its 
greater  operative  difficulties,  and  notwithstanding  the  greater 
objections  to  an  artificial  anus  in  the  lumbar  than  to  one  in  the 
iliac  region,  is  decidedly  to  be  preferred.  In  children,  on  the 
contrary,  Littre's  plan  is  to  be  adopted,  and  Amussat's  rejected. 

If  now  we  group  laparo-ileotomy,  -tj^phlotomy,  and  -colotomy, 
under  the  general  name  of  laparo-entcrotomy,  my  statistics  (ex- 
cluding cases  of  Littre's  colotomy  undertaken  for  the  relief  of 
atresia  ani)  contain  forty -live  cases  of  laparo-enterotomyj>erform- 
ed  on  account  of  occlusion  of  the  intestine.  Of  these,  twenty- 
eight  ended  fatally,  a  mortality  of  sixty- two  per  cent.  (The  mor- 
tality, according  to  Adelmann,  was  fifty-six  per  cent.,  Whitall 
sixty  per  cent.,  Delaporte  thirty- four  per  cent.).  Nelaton's 
laparo-ileotomy  and  Littre's  laparocolotomy  give  almost  the 
same  percentage  of  mortality  (sixty-one  per  cent.) ;  laparo- 
typhlotomy  was  more  unfavorable.  Thirty-six  cases,  which  I 
have  collected  of  Littre's  colotomy  in  children,  give  a  mortality 
of  only  fifty  per  cent.,  proving  that  this  operation  yields  better 
results  upon  children  than  upon  adults.  I  refrain  from  discuss- 
ing the  reasons. 

Lumbar  colotomy  by  Amussat's  method  has  been  performed 
for  several  years  with  increasing  frequency,  especially  by  the 
English  surgeons  (Adams,  Ward,  Bryant,  Curling,  Allingham, 
Maunder,  Savory,  Laffan,  and  many  others),  and  has  given  un- 
expectedly favorable  results,  as  is  shown  by  the  latest  statistics, 
Erskine  Mason's,  according  to  which  one  hundred  and  two  cases 
of  this  operation  (upon  adults)  gave  a  mortality  of  only  thirty- 
three  per  cent. 

The  therapeutics  of  constriction  of  the  intestines,  if  we  ex- 
clude constrictions  of  the  rectum  that  are  open  to  surgical  treat- 
ment, are  mainly  prophylactic  and  palliative  :  prophylactic  to 
this  extent,  that  it  must  seek  to  avoid  everything  that  may  pos- 
sibly obstruct  tlie  stenosis  and  lead  to  impermeability.  Such 
patients  should  keep  their  bowels  as  regular  as  possible — mild 
laxatives  continued  for  a  long  time  are  suitable  ;  and  they  should 
avoid  the  danger  of  occlusion  by  observing  proper  dietetic  regula- 
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tionSj  such  as  abstinence  from  food  that  produces  a  large  amount 
of  faeces,  avoidance  of  indigestible  substances  (fruit  pits,  etc.), 
and  a  too  exclusively  vegetable  diet.  If  to  the  sjniptams  of  in- 
sufficient evacuation  of  the  contents  (which  may  co-exist  with 
diarrhoBa)  there  are  now  added  severe  colics,  raeteorism,  great 
prominence  and  active  movements  of  the  intestines,  as  seen 
tlirough  the  abdominal  walls,  I  have  seen  under  such  circum- 
stances the  best  results  follow  the  early  use  of  opium,  because 
the  activity  of  the  bowels  is  thereby  regulated  and  proper  evacu- 
ations obtained. 

In  stenoses  which  cause  the  patient  intense  pain,  as  in  certain 
stenoses  of  the  rectum,  for  example,  those  due  to  compression,  or 
even  in  cancer  of  the  rectum,  an  artificial  anus  has  been  re- 
peatedly established  of  kite  by  lumbar  colotomy,  and  in  other 
cases  by  ileotomy  after  Nehiton' s  nipthod,  and  thn  result,  as  the 
English  records  of  the  last  decade  clearly  show,  has  often  beea 
to  at  least  prolong  life  and  render  it  more  endurable. 

Finally,  with  reference  to  chronic  coprostasis  and  liabitual 
constiputirm,  under  which  title  at-tual  stenoses  are  also  found,  it 
is  not  my  intention  to  detail  the  innumerable  remedies  and 
measures  that  have  been  recommended.  Many  dietetic  regula- 
tions with  reference  to  the  choice  and  avoidance  of  certain 
articles  of  food  and  drink,  suitable  modiiicatiuns  of  the  most 
varied  kinds  in  the  mode  of  life  and  habits  of  such  patients,  the 
long-continued  use  of  mild  laxatives  and  various  mineral  waters, 
of  fresh  and  salt  baths,  regular  attendance  upon  mineral  springs, 
baths,  and  cold-water  cures,  the  Swedish  movement  cure,  and 
electricity,  and,  finally,  a  great  number  of  the  most  different  drugs 
would  have  to  be  critically  examined.  The  correct  and  success- 
ful choice  of  these  remedies  depends  upon  the  study  and  recog- 
nition of  the  causes  of  the  habitual  constipation,  upon  the  clear- 
ness of  our  conceptions  of  the  mode  of  action  and  efficacy  of  the 
different  tlh^rajieutical  measures,  and  upon  a  consideration  of  the 
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Bamberger,  Krankheiten  des  chylopoetischen  Systems.  IT.  Aufl.  Erlangon.  1864,  p. 
431. — van  Bened^n,  M6m.  sur  les  vers  intestinaux.  Paris.  1858. — Bremsei',  Le- 
bende  Wurmer  im  lel^enden  Mensclien.  Wien.  1819. —  Cobboldy  Entozoa.  Lon- 
don, 1864,  and  Supi)lement,  1869. — Davaine,  Trait6  des  Entozoaires,  etc.  Paris. 
1860. — Ktichenmeistei'y  Die  in  und  an  dem  Korper  des  lebenden  Mensclien  vor- 
kommenden  Parasiten.  Leipzig.  ]So6,—Leuck<irt,  Die  menschlichen  Parasiten. 
Leipzig  u.  Heidelberg.  1863. 

Reference  will  be  made  in  the  following  pages,  at  the  proper  places,  to  the  more 
important  works  on  this  subject,  from  amid  the  mass  of  ancient  and  modem  litera- 
ture.    For  further  information  as  to  the  older  literature,  consult  Davaine. 


Introduction. 

The  history  of  intestinal  parasites  reaches  back  to  the  very 
earliest  times  ;  there  were  then,  however,  but  few  forms  known, 
and  the  greatest  ignorance  prevailed  with  regard  to  everything 
concerning  them.  The  Greeks  distinguished  three  sorts  only, 
the  tape-worm  {e\fiiv<i  TrXareta,  raivia)^  the  round-worm  {S\fjLiv<; 
oTpoyyvXr))^  and  the  thread-worm  (da-Kapk),  which  three  species 
we  find  mentioned  in  Hippocrates  and  Aristotle.  Some  of  the 
Romans,  on  the  other  hand,  as  for  instance  Celsus  and  Pliny, 
recognized  only  two  species,  broad-  and  round-worms  ;  while 
Galen  again  distinguishes  three  forms.  Finally,  the  Arabian 
physicians  looked  upon  the  single  specimens  of  the  tape-worm 
as  a  separate  species,  and  this  last  idea  was  pretty  generally 
held  up  to  the  seventeenth  century.  It  was  not  till  more 
modern  times,  nor  indeed  till  the  present  day,  that  more  accu- 
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rate  information  was  acquired,  both  as  regards  the  immenjv^ 
variety  of  forma  and  as  to  tiunr  natural  history.  It  would  lead 
us  too  far  to  consider  at  present  the  many  speculations  that 
have  been  made  about  their  nature  and  origiUj  tliough  such  an 
investigation  could  not  fail  to  be  most  instructive. 

Of  the  aniniLil  parasites  which  take  up  their  abode  in  raan^ 
and  whose  number  is  about  fift3%  twenty-one  inhabit  tlie  intes- 
tinal canal.  It  is  probable,  however,  that  our  knowledge  in  thij? 
respect  is  not  yet  complete,  but  rather  that  the  number  will  be 
increased,  especially  by  observations  made  in  countries  outside 
Europe,  as  soon  as  those  tnaking  them  are  possessed  of  the  neces- 
sarj^  preliminary  information. 

Thiia  Blllmrz  Iuib  readily  found  out  several  new  parasites  in  Egypt  Even  al 
home  8UcK  di^covt^rir.s  may  frcnu  tinu'  to  time  ha  made,  and  tliere  is  now  in  the 
Pathologiwil  InstitQtinn  in  Erkngen  a  specimen  of  a  still  tmdetermmed  species  of 
Tajniu  wliicli  wm  expeUed  from  a  child. 

Of  the  twenty-one  intestinal  para^^iteg^  three  are  infusoria, 
nine  belong  to  the  tape-worm  class,  two  to  the  suctorial,  and 

seven  to  the  round- worm  class, 

L  Infusoria. 

1.  Cercomonas  intestinalis. 

2.  Balantidinm  coli. 

3.  Psorospermia. 

II.  Tape- WORMS. 

4.  T(£nia  solium.  • 

5.  "       sagmata  (or  medioGanellata). 


6. 

U 

cucumerma. 

7. 

H 

nana. 

8. 

&c 

flavopimctata. 

9. 

(« 

Mada^ascariensis. 

ID,  Botkriocejjkahis  laius, 

11.  "  cordatiis. 

12,  Undetermined  species  {in  Erlangen), 


'The  work  of  Z^rA,  on  *' Amcebje  in  the  Intestinea  "  (Virch-  Arch.  65,  8.  196), 
which  tendH  to  corroborftto  a  doublftd  obBervation  of  LBmbrs,  arrived  too  late  for  me  to 
make  u£ie  of  it. 
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III.  Leech  Tribe. 

(Trematodae.) 


13.  Distomum  crassum. 

14.  "         heterophyes. 

IV.  Round- WORMS. 

15.  Ascaris  htmhricoides. 

16.  Ascaris  mystax. 

17.  Oxyuris  vermicular  is. 

18.  Trichocephalus  dispar. 

19.  Trichina  spiralis. 

20.  Andtylostomum  dxiodenale. 

21.  Echinorrhyncliiis  gigas. 

Of  these  twenty- one  parasites  only  the  eight  whose  names  are 
printed  in  larger  type  are  peculiar  to  man.  The  rest  are  either 
parasites  of  the  domestic  animals  found  occasionally  in  man, 
or  have  been  found  so  seldom  in  the  human  intestine  (in  some 
cases  only  once),  that  some  other  animal  must  be  looked  upon 
as  their  true  host. 

CobbolcVs  Taenia  lophosoma,  as  weU  as  Ktichcnmeister's  Hottentot  Tsenia,  are 
only  deformed  examples  of  the  ordinary  Ttenia,  and  will  be  noticed  under  that 
head. 

KUchcnmeistcr  has  suspected  the  presence  of  Taenia  echinococcus  in  the  smaU 
intestine  of  man,  but  it  has  never  as  yet  been  demonstrated  there  (vide  Vol.  III.  p. 
562  of  this  Cyclopcedia). 

Our  knowledge  of  the  geographical  distribution  of  the  intes- 
tinal parasites  is,  in  sjMte  of  numerous  observations  scattered 
here  and  there  through  our  literature,  very  imperfect.  For  up  to 
the  present  time  sufficient  attention  has  nowhere  been  directed  to 
the  subject ;  still  less  are  we  possessed  of  any  exact  statistics  of 
the  relative  frequency  of  the  several  species  in  different  countries. 

Quite  as  general,  and  therefore  as  little  deserving  confidence, 
are  the  statements  as  to  the  frequency  with  which  each  form  is  met 
at  different  ages  and  in  different  sexes.   My  experience,  founded. 
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it  is  true,  on  a  comparatively  small  number  of  cases,  tends  flatly 
to  contradict  some  of  the  views  held  up  to  the  present  time,  espe- 
cially about  round-worms.  Thus  the  general  idea  is,  that  round- 
worms and  thread-worms  are,  out  of  all  proportion,  more  com- 
mon in  cliildren  ;  the  following  table  of  statistics  shows  that 
they  are  quite  often,  indeed  oftener,  met  with  in  adults. 

Tlie  following  table  of  statistics,  founded  on  post-mortems  made  by  Professor 
Zenker,  in  Erlangen  and  Dresden,  is  taken  from  K.  MilUer's  Dissertat  inaugur. 

Erlangen.     1874. 


L  Erlangen.     1863-1872. 

Number  of 
Post-martems. 

Men 845 

Women 513 

Children  (under  15  years)  397 

Total,  1755 


Cases  of 

Ascaris. 

93  =  11^ 

81  =  15.7jt 

53  =  ISM 


Oxyuris. 

113  =  13.4^ 

57  =  11.1^ 

43  =  10.8j« 


TyichocephaluM. 

107  =  \2.1% 

69  =  13.5jt 

19  =    4.8jt 


227  =  12.9^         213  =  12.13^         195  =  ll.lljT 


In  this  table  the  results  of  138  post-mortems  made  on  patients  at  the  Insane 
Asylum,  which  gave  much  higher  percentages,  are  not  included.  In  every  one  of 
these  cases  one  or  more  varieties  of  worms  were  found  ;  in  135  cases  round- worms 
were  found  in  the  following  combinations : 

1.  AscarU  lumhricoides  :  alone 14 

With  Oxyuris 6 

"    Trichocephalus 8 

**    Oxyuris  and  Trichocephalus 11 


89 

2.   Oxyuris  vermicularis :  alone 35 

With  Trichocephalus 26 


3.   Trichocephalus  dispar  :  alone,  85. 
Ascaris  39,  Oxyuris  52,  Trichocephalus,  80. 

n.    Dresden,  1852-1802. 

No.  of  Post-mortems.  Ascaris. 

Men 1164  95  =     8.1^ 

Women 739  70  =    9.5^ 

Children 36  15  =  41.0^ 

Total,        1939  180  =     9.1  j? 


43  =  2.1^ 


Total, 


61 


Oxyuris.  Trichocejihalvs, 
24  =  2.1^;^  35  =  S% 

19  =  2.5^  11  =  1.55^ 

0  =     0;i:  4  =  \.\% 


50  =  2.0% 


Since  I  have  entered  upon  my  appointment  at  Kiel,  782  post-mortems  have  been 
made  at  the  Pathological  Institute.     As  a  general  rule  attention  was  paid  to  the 
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absence  or  presence  of  worms,  and  when  tbey  were  found  it  was  noted  down.  The 
following  statistical  survey,  though  founded  on  a  comparatively  small  number  of 
cases,  is  of  importance  on  account  of  the  present  great  dearth  of  reliable  material. 

Number  of  post-mortems  from  October  1,  1872,  to  September  30,  1875 782 

Untrustworthy,    ...    52    ) 
Under  six  months  old,  119    ) 

Leaving  for  ou>  purpose 611 

Of  these  266  were  men  and  126  or  47.3  were  infested  with  para- 

194  women  96  or  49.4        sites. 

151  children  under  15  69  or  45.7 

Total,      611  291  =  A7.Q% 

Ascaris  lumbricoidcs :  alone 82 

Was  found  with  Oxyuris 16 

**      Trichocephalus 26 

"      Oxyuris  and  Trichocephalus 34 

Total,        108 

2.  Oxyuris  vermic. :    alone 57 

With  Ascaris 16 

"    Trichocephalus 35 

"    Ascaris  and  Trichocephalus 34 

Total,         142 

8.  Trichocephalus  dispar :  alone 90 

With  Ascaris 26 

"     Oxyuris 35 

"    Ascaris  and  Oxyuris 34 

Total,        185 

Thus,  in  the  611  post-mortems  : 

Ascarb  lumb.  was  found  in 17.7jif 

Oxyuris  vermic.  **  28.2^ 

Trichocephalus  dispar.  "  30.6^ 

Round-worms  "  47.6jl^ 

Age  of  the  youngest  individual,  with:  Ascaris,  2  years;  Oxyuris,  5  weeks; 
Trichocephalus,  11  months.  The  age  of  the  eldest  with  :  Ascaris,  78  years ;  Oxyuris, 
82  years ;  Trichocephalus,  89  years. 

Now,  though  great  attention  was  given  when  searching  for 
the  worms,  nevertheless  the  above  figures  are  below  the  truth ; 
for  some  of  the  post-mortems  were  made  by  inexperienced  hands 
and  eyes  ;  further,  in  private  houses  the  intestines  were,  for  other 
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reasonSj  not  all  opened,  or  the  snrroundingSj  especially  with  re- 
gard to  light,  were  often  most  unfavorable  ;  and  finally,  single 
examples,  especially  of  Oxyuris,  often  escaped  observation* 

Statistics,  founded  on  post-mortems,  are  of  less  use  for  deter- 
mining tbe  fi-equency  of  tape-worms  ;  for  a  person  afflicted  with 
one  of  these  parasites  soon  becomes  aware  of  it  and  takes  steps 
to  rid  himself  of  his  gnest. 

In  Thnringen,  according  to  Conta\  one  inhabitant  out  of 
every  3,315  has  a  tape-worm  ;  while  in  the  fonr  medical  districts 
of  Eisenach,  Apolda,  Jena,  and  Weimar,  one  ont  of  every  486  is 
Bimilarly  afflicted. 

A  calenlation,  based  on  the  amount  of  the  most  common 
medicines  used  for  tape-worm,  which  were  sold  by  the  apotheca- 
ries in  the  town  of  Hannover',  during  a  period  of  three  years, 
gives  an  average  of  1,841  tape- worm  patients  annually.  If  we 
subtract  two-sevenths  of  this  nun)ber  as  occurring  in  country 
people,  there  remain  1,431  tape-worm  patients  in  a  town  of  abont 
70,000  inhabitants,  or  one  in  every  forty-eight,  which  is  some- 
tliing  over  two  per  cent. 

Accounts  tlmt  now  and  then  find  their  way  into  our  literature  seem  to  indicate 
that  tiipc-wiiriu  is  qiiit42  as  frer^ueut  in  other  places  aa  it  is  in  Kiel  and  Eriangen. 
Thus  Lamhl,^  when  making  extensive  oliservationa  on  ffpces  in  Prague,  very  fre- 
quently met  with  tiie  egg  of  the  three  varieliea  of  round- worms.  EyU'r/  of  Dor- 
jiat,  says :  ** The  frequent  presence  of  round-'worms  in  the  intestines  of  those  who 
had  died  of  chokm,  did  not  escape  the  older  investigators.  The  number  that  is 
sometimes  found  is  quite  Hi*tontsiiiDg."  The  rare  and  peculiar  form  of  the  fruit  of 
the  chokni  fungus,  said  1  »y  HaUier  "  only  to  be  fimnd  in  the  intestine/'  he  bold* 
to  be  nothing  but  tlie  eggs  of  the  Bothrioceplialus.  Among  4B3  post-morteins 
made  by  Crust%*  at  Dor[>at,  A^raris  lunil>rieoidos  was  found  in  9.0  per  cent, 
of  whom  8  per  cent  were  men,  and  1 2.4  per  cent  women ;  Bothrioceplialus  latus 
lie  fuund  in  C  per  eent.  Ascaris  luinhricoides  must  be  very  com  mo  u  in  AiJi-la- 
Cliapelle,  or  Dt^bey  *  would  certainly  not  have  found  their  ^gg»  bo  constantly  in  rbe 
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eyacnations  of  cholera  patients,  as  to  be  led  to  think  they  were  a  cholera  fungus. 
Similarly  the  plates  that  have  been  given  by  Swayne,  Budd,  and  Brittan,*  of  a 
cholera  fungus  which  they  found  in  the  evacuations  of  cholera  patients,  show  that, 
for  the  most  part,  it  is  nothing  but  the  eggs  of  the  Ascaris,  Oxyuris,  and  Trichocepb- 
alus,  and  prove  the  great  frequency  of  these  parasites  in  England.  Out  of  thir- 
teen post-mortems  made  by  Roderer  and  Wagler,*  in  Gottingen,  in  twelve  Ascaris 
lumb.,  and  in  six  Trichocephalus  were  found. 

It  is  much  to  be  wished  that  wherever  the  opportunity  is 
afforded  of  observing  whether  parasites  are  present  or  not,  the 
slight  trouble  necessary  may  not  be  shirked.  A  glance  into 
the  caecum  will  tell  us  at  once  whether  Oxyuris  or  Trichocephalus 
is  present ;  but  it  is  necessary  to  open  the  whole  of  the  small 
intestine  to  find  round-worms  or  tape-worms. 

As  to  the  mutual  effect  that  the  different  species  have  on  each 
other,  it  is  certainly  not  true,  as  was  formerly  held,  that  some 
species  mutually  exclude  each  other.  On  the  contrary,  we  fre- 
quently find  several  different  species  in  the  same  intestine ;  this 
is  especially  true  of  the  three  common  round- worms,  the  Ascaris, 
Oxyuris,  and  Trichocephalus,  which  are  very  often  found  in  com- 
pany (vide  p.  672,  and  673).  In  like  manner  we  may  meet 
tape-worms  in  company  with  these,  and  even  the  different 
varieties  of  tape- worms  may  take  up  their  abode,  side  by  side,  in 
the  same  intestine. 

I  have  often  observed  in  patients  under  treatment  for  tape- worm,  that  numbers 
of  Ascarides  were  expelled  along  with  the  segments  of  the  tape-worm ;  less  fre- 
quently I  have  observed  the  expulsion  of  round-worms ;  but  never,  up  to  the  pres- 
ent time,  Trichocephali ;  this  last  is  obviously  due  to  the  greater  power  of  resist- 
ance possessed  by  the  latter. 

In  animals  we  often  sec  numberless  round- worms  and  tape- worms  together. 

Etiology. 

The  first  condition  necessary  for  the  development  of  a  parasite 
in  the  intestine  is  of  course  the  introduction  of  eggs,  embryos, 
or,  in  the  case  of  parasites  which  change  their  abode,  of  young 

'  London  J.  of  the  Med.  Sciences,  1849.  I.  p.  1048,  pi.  I  and  2.  {Rtjhin^  Veget.  par- 
asit.  p.  676,  pi.  12 — but  especially  Lewis.  A  report  of  the  microscopic  objects  found 
in  cholera  evacuations.     Calcutta,  1870.) 

*De  morbo  mucoso.  (Jottingen.  1762. 
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forms  ;  or,  where  there  is  an  alternatioti  of  generation,  of  the  ani- 
mal in  the  corresponding  (earlier)  stage  of  its  development.  The 
means  by  which  they  find  their  way  into  the  digestive  canal  an? 
very  various.  In  the  great  majority  of  cases  they  are  introduced 
with  the  food,  which  may  have  been  contaminated  with  them,  or 
which  may  be  the  natural  habitation  of  the  young  forms  or  of 
the  animal  when  in  a  previous  stage  of  development. 

The  question  of  spontaneous  generation  fi'om  the  unhealthy 
humors,  or  from  metamorphosis  of  portions  of  the  intestine 
or  its  contents,  naturally  does  not  nowadays  demand  our  con- 
Bideration.  Similarly  we  speak  no  more  of  helminthiasis  ;  there 
is  no  longer  such  a  thing  as  a  tendency  to  breed  womis,  a  worm 
diathesis,  a  morbus  verminosus,  as  the  older  writers  used  to  call 
it,  who  even  went  so  far  as  to  talk  of  a  worm  disease  withoot 
worms  being  present.  Of  course  we  must  not  leave  out  of  con- 
eideration  the  many  personal  and  local  conditions  which  are 
either  favora!>le  for  the  acquisition  of  a  parasite,  or  are,  on  the 
contrary,  hostile  to  it  All  such  conditions  are,  however,  to  be 
looked  on  as  external,  and  not  caused  by  any  diseased  conditioa 
of  the  body.  Many  unhealthy  conditions  of  the  digestive  canal 
may  have  an  influencej  but  it  is  more  a  negative  one.  Thus,  ia 
cases  where  there  is  diarrhoea,  the  germs  of  the  parasite  seem  to 
find  it  liarder  to  obtain  the  conditions  favorable  to  their  further 
development,  perhaps  from  not  getting  the  repose  necessary  to 
rest  and  fix  themselves. 

Of  116  persoDB,  who,  ia  the  year  1874,  were  found  to  be  free  from  parasites,  51 
suffered  from  some  iDtcstlnal  com|)iamt,  which,  in  a  large  majoritj  of  the  cues, 
was  tubercular  ulceration. 

The  idea  of  nn  k^reditnnj  tendency ^  as  was  formerly  seriously  held,  can  now  no 
longer  be  entertained.  The  accounts  that  hove  been  given  of  finding  iDtesiinal  pan- 
wtes  in  newly-bora  babies,  are  founded  ou  an  error,  for  either  the  things  supjxtted 
to  be  parajsites  were  not  such,  or  they  did  not  come  from  the  newly-born  iafanL 

The  occtipatfon  of  the  individual  has  considerable  influence 
in  predisposing  to  the  acquisition  of  certain  species  of  worms. 
Thus  persons  who  are  engaged  in  the  prepaiution,  sale^  or  dress- 
ing  of  animal  food,  are  especially  aiflicted  with  tape- worm.  The 
degree  of  culture  that  people  possess,  and  the  habits  and  cus- 
toms dependent  on  it,  have  a  very  powerful  influence.    For  clean- 
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liness  in  general,  and  especially  with  regard  to  eating  and 
drinking,  is  directly  dependent  on  it.  And  thus  we  see  that 
nations  which  possess  but  little  cultivation  suJB^er  greatly  from 
parasites  of  every  description  ;  so  much  so,  indeed,  that  among 
them  it  is  quite  the  exception  to  find  any  one  who  is  quite  free 
from  them. 

The  seasons  of  the  year  seem  to  influence,  in  many  ways,  the 
acquisition  of  intestinal  parasites  ;  the  changes  in  the  habits  of 
life,  dependent  on  the  variation  in  the  weather,  which  have  most 
influence  in  temperate  and  cold  climates,  are  of  less  moment,  but 
must  not  be  looked  on  as  of  no  importance.  Of  much  more 
importance  is  the  influence  heat  has  in  the  development  of  the 
eggs  of  many  species  of  worms.  Thus  it  is  only  after  being 
exposed  for  a  considerable  time  to  the  influence  of  warmth  that 
the  eggs  of  the  round-worm  show  any  progress  in  development, 
while  they  remain  quite  stationary  if  placed  in  a  low  tempera- 
ture. 


Oeneral  Pathology. 

Intestinal  parasites  played  a  most  important  part  in  the 
pathological  anatomy  of  the  ancients,  owing  to  the  great  igno- 
rance of  that  branch  which  then  prevailed  among  the  profession. 
For,  on  the  one  hand,  while  they  were  unable  to  make  out  any 
other  change  in  the  normal  condition  of  the  parts,  the  intestinal 
parasites  were,  on  account  of  their  number  and  frequency,  found 
in  nearly  every  case.  What  could  therefore  be  more  natural, 
than,  in  the  absence  of  any  other  ascertainable  cause,  to  hold 
them  responsible  for  all  the  symptoms  of  the  disease  ;  and  thus 
diseases  of  every  description  were  put  down  as  worm  diseases. 
Such  ideas  nowadays  pervade  only  the  country  people,  though 
here  and  there  they  still  find  sympathizers  amongst  the  pro- 
fession. Now,  indeed,  we  are  in  danger  of  running  to  the  other 
extreme,  with  Bremser  and  others,  who  consider  the  parasites  as 
perfectly  harmless  guests,  though  there  is  little  likelihood  of  our 
going  so  far  as  to  look  on  them  as  the  guardian  angels  of  chil- 
dren, ever  ready  to  help  them  in  their  time  of  need.     This  idea 
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was  held  by  Jordens  ^  and  others  of  the  older  writers,  in  order 
to  satisfy  their  own  teleological  wants. 

In  a  large  number  of  cases,  tlie  presence  of  intei=;tinal  parasites 
does  not  girerise  to  sufficient  disturbance  to  lead  to  their  pres- 
ence being  detected.  Innumerable  pei^sons  entertain  greater  or 
less  numbers  of  such  gueats  for  years,  without  ever  being  made 
aware  ol  their  presence  except  by  accident. 

We  are  not,  however,  on  this  account,  justified  in  denjnng,  a 
priori,  that  they  can  have  any  bad  effect*  There  are  numerous 
ways  in  which  such  an  influence  may  make  itself  felt.  The 
latest  investigations  about  the  disease  caused  by  the  Anchyh3Sto- 
mum,  show  us  liow  eeriously  they  may  sometimes  interfere  in 
the  animal  economy. 

The  general  drain  on  the  system,  caused  by  the  amount  of 
fluids  consumed  by  the  parasites  rs  nourishment,  Is  of  less  im- 
portance. The  average  weight  of  six  examples  of  Taenia  solium 
was  ten  grammes,  the  maximum  being  19.0,  and  the  minimum 
5-1  grammes.  The  average  weight  of  eight  specimens  of  Taenia 
saginata  was  42  grammes,  the  maximum  being  64  and  the  mini- 
mum  31  grammes.  Now,  since  a  tape- worm  requires  at  least 
eight  weeks  to  arrive  at  maturity,  the  total  loss  to  its  host  could 
not  possibly  exceed  C>4  grammes,  and  is  therefore  quite  insignifi- 
cant. In  all  probability  the  same  is  true  of  the  other  varieties, 
with  the  exception  of  the  Anchylostomum  duodenale. 

The  weights  of  Taenia,  just  given,  are  tintioulitedly  too  small,  for  the  worma  were 
taken  from  two  patients,  of  whom  one  had  two  and  the  other  four.  It  appears  lo 
me  that  in  such  cai^es  the  worms  are  not  so  fully  developed  aa  when  they  occtir 
singly.  At  the  time,  I  had,  however,  no  other  perfect  and  fresh  specimens  at  my 
disposal. 

MeeTianicaUy^  as  foreign  bodies,  endowed,  in  addition  with 
the  power  of  voluntary  motion,  tlie  intestinal  parasites  must 
produce  a  certain  amount  of  irritation  of  the  intestinal  mucous 
niembmne,  Nei^vous  affections  liave  especially  been  put  down  to 
their  action,  and  looked  upon  as  reflex  phenomena.  Indeed,  there 
seems  to  be  no  reason  why  such  phenomena  should  not  be  pro- 
duced by  parasites,  in  the  same  way  as  we  see  them  produced 


'  Eutomologie  n.  Ht^lminthotogie  dea  mcmiGMLoben  E5rpen»  Kof,  1803, 
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both  physiologically  and  pathologically.  They  are  also  said  to 
cause  neuralgia,  which  Kratz^  has  specially  observed  duiing  the 
first  few  days  after  infection  with  Trichinae.  The  larger  species 
have  been  further  accused  of  giving  rise  to  intestinal  obstruction, 
being  able,  it  is  said,  when  entangled  into  a  ball,  to  close  me- 
chanically the  whole  calibre  of  the  intestine.  Davaine  very 
properly  considers  this  an  erroneous  idea  ;  for,  cases  have  been 
known  where  the  intestine  was  literally  crammed  with  hundreds 
of  round-worms,  and  still  the  circulation  of  the  chyme  through 
the  interspaces  was  not  in  the  least  interfered  with.  Just  as 
little  can  we  admit  that  they  have  the  power,  with  the  exception 
of  the  Anchylostomum  and  the  Echinorrhynchus,  of  injuring  or 
piercing  the  healthy  intestinal  walls.  Even  where  this  is  diseased, 
more  especially  ulcerated,  it  still  remains  more  than  doubtful  if 
they  possess  this  power ;  and  the  fact,  that  they  have  been  found 
in  the  peritoneum,  in  cases  of  intestinal  perforation,  speaks  more 
for  the  frequency  with  which  they  are  present  in  the  intestine, 
than  for  their  power  of  doing  injury.  In  cases  where  perfora- 
tion of  the  intestine  has  already  taken  place,  they  may  prove 
injurious  by  escaping  with  the  contents  of  the  intestine  into 
the  peritoneum,  and  by  their  active  movements  preventing  the 
occurrence  of  partial  adhesive  peritonitis,  thus  increasing  the 
liability  to  an  attack  of  general  peritonitis. 

It  is  very  questionable  if  any  of  the  intestinal  parasites  are 
capable  of  doing  any  injury  by  means  of  chemical  action,  as 
Huber'  supposes  to  be  the  case  with  Ascaris  lumbricoides,  and 
Friedreich  *  with  Trichinae. 

Many  other  of  their  effects  will  be  enumerated  when  treating 
of  the  different  species. 

It  is  only  in  the  case  of  Anchylostomum  duodenale  that  we 
can  be  certain  of  the  diagnosis  that  some  parasite  is  present 
from  the  sj^mptdms  alone.  In  the  case  of  all  the  other  varieties 
the  symptoms  are  not  characteristic  enough  to  enable  us  to  make 


'  Die  Trichinenepidemie  in  Hedersleben.  Leipzig,  1866,  p.  83.     Also  in  Vol.  III.,  p. 
634,  of  this  Cyclopaedia. 

»  Deut6che«  Archiv  f.  klin.  Medicin,    VII.,  p.  450.     1870. 
« Ibid,  IX.  p.  465.     1872. 
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a  diagnosiSj  and  it  is  only  by  observing  tlie  escape  of  the  animals 
themselves^  or  their  eggs,  that  we  can  arrive  at  certainty. 

Owing  to  the  amazing  fertility 
of  these  parasites,  we  have  in  the 
eggs,  which  they  throw  off  within 
the  intestine,  and  which  are  passed 
with  the  ffEces,  an  excellent  means 
of  identification,  and  by  which, 
with  the  exercise  of  a  little  care^ 


iGf3A  or 
1^  r>iftt4jnuiitj.  hvjwiticuiii. 
St.  **        IniiceoLatum, 

3.  Tircnia  ^oluitn. 

4.  '*      Hiig^Dnta^ 


we  are  able  to  diagnose  with  cer- 
tainty their  presence  in  a  patient 
during  life.  The  higher  np  in  the 
intestinal  canal  the  worm  has  taken 
up  his  abode,  the  harder  it  is  to 
demonstrate  by  means  of  the  micro- 
scope the  presence  of  eggs,  and  it 
becomes  easier  in  proportion  as  the 
worm  is  nearer  the  lower  end  of 
the  intestine.  For  in  the  former 
case  the  eggs  are  mixed  thoroughly  with  the  ffeces,  while  in  the 
latter  they  are  confined  to  the  superficial  layers,  or  even  to  the 

layer  of  mucus  with  which  they  are 
covered,  Tlie  eggs  of  the  different  spe- 
cies are  readily  distinguished  by^  their 
size  and  shape.  The  ones  that  demand 
chief  attention  are  those  of  the  thiw 
varieties  of  round-worms  and  tape- 
worms ;  next,  those  belonging  to  the 
two  varieties  of  Distoma,  which  inhabit 
the  gall  ducts,  and  whose  eggs  are  in- 
troduced with  the  gall  into  the  intes- 
tine ;  and  lastly,  the  eggs  of  the  An- 
chylostomum  dnodenale.  In  the  ac- 
companying woodcuts  these  eggs  are 
given,  magnified  about  350  diamett^rs, 
Tr.r.s  or  Tlie  progmms  is  almost  absolntely 

I  ^:^^::^^:^^  favorable,  for  it  is  always  possible  to 

k  ^u^iS^iuStom^''  expel  tlie  intruder.     Indeed,  it  would 
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appear  as  if  the  parasite  at  last  disappeared  spontaneously  with- 
out any  interference  on  the  part  of  the  doctor,  though  we  are  as 
yet  quite  in  the  dark  as  to  the  age  to  which  they  attain,  or  what 
length  of  time  they  spend  with  their  host.  It  is  a  very  common 
thing  to  see  round- worms  especially,  expelled  during  the  course 
of  an  acute  disease,  and  from  this  fact  the  conclusion  has  been 
drawn  that  the  worms  themselves  feel  the  influence  of  the 
disease.  It  is  much  more  probable,  if  the  observation  itself  is 
true,  that  their  expulsion  is  due  to  the  fact,  that  during  acute 
diseases  the  amount  of  nourishment  taken  by  the  patient  is 
reduced  to  a  minimum. 


The  Treatment 

must  be  adapted  to  the  different  species,  and  should  be 
founded  on  an  intimate  acquaintance  with  tlie  habits  and  the 
development  of  each  variety.  Measures  that  will  cause  the 
expulsion  of  one  species  can  be  borne  without  inconvenience  by 
another  (see  the  section  relating  to  Oxyuris). 

A  rational  prophylaxis  must  be  founded,  like  the  treatment, 
on  an  accurate  knowledge  of  the  natural  history  of  the  parasites. 
Unfortunately,  we  have  not  as  yet  a  thoroughly  clear  insight  into 
the  etiology  and  development  of  all  the  different  species.  Speak- 
ing in  general  terms,  we  may  say  that  cleanliness  in  food  and 
drink,  as  well  as  in  the  house  and  kitchen,  is  what  we  must  rely 
on  most  to  protect  us  from  invasion.  A  more  general  diffusion 
of  a  knowledge  of  natural  history,  as  well  as  instruction  in 
rational  diet  and  hygiene,  is  at  present  urgently  required. 

Numbers  of  \\\^.  smaller  animals  have  been,  and  still  are, 
looked  on  as  occasional  parasites  of  man.  It  is  hardly  necessary 
to  say  that  all  such  accounts  are  founded  on  intentional  or  unin- 
tentional deceptions,  hysterical  patients  being  especially  prone 
to  endeavor  to  deceive  the  doctor  in  this  respect.  There  are, 
besides  such  so-called  pseudo  parasites,'  many  other  sources  of 
error.  Thus,  pieces  of  undigested  arteries  or  nerves  of  meat  taken 

'  JdrdenA^\\es  a  full  enumeration  of  such  pseudo -parasites  in  his  work  "  Entomologie 
und  Helminthologie,  etc.,"  1802. 
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as  food,  the  sheath  in  which  the  fruit  of  the  orange  is  contained, 
and  other  indigestible  substanceSj  as  well  as  tough  strings  of  mu- 
cusj  in  cases  where  there  is  clironic  catarrh  of  the  large  intestine, 
may  all  be  mistaken  for  worms.  It  is  not,  however,  very*difficult 
to  avoid  such  mistakes  by  examining  the  substances  carefully. 


Inftasoria* 

Cercamonas  Intestiiialis. 

The  Cercomonas  intestinalia  is  a  pear-shaped  animal,  from 
0.008  to  0.01  millimeter  long,  and  furnished  with  a  thread-like 
appendage  like  a  whip  at  the  front  of  its  body,  which  measures 
from  0.003  to  0.004  millimeter.  From  its  hinder  part  projects 
a  tail-like  elongation,  about  as  long  as  the  rest  of  its  body.  In 
the  front  part  of  the  body  there  appears  to  be  a  mouth.  The 
animal  progresses  in  irregular  circles  by  means  of  a  vibmting 
niovenipot  of  its  whip-like  appendage.  Davaine*  distinguishes 
two  varieties,  one  large  and  the  other  small.  The  former  he 
observed  occasionaDy  in  considerable  numbers  in  the  fi^esh  stools 
of  cholera  patients,  the  latter  he  found  in  large  quantities  in 
the  motions  of  a  typhoid  patient.  Both  varieties  disappear  as 
soon  as  the  stools  get  cold.  Lambl'  appears  to  have  obser\'ed 
the  same  animal  in  myriads  in  the  jelly-like  mucous  stools 
of  childit^n.  Ekekrantz'  undoubtedly  saw  the  same  animal  in 
two  cases  of  chronic  diarrhoea.  In  the  first  of  these  tliere  were 
fluid  stools  three  or  four  times  a  day,  and  solid  motions  in  the 
intervals  ;  in  the  second  case  the  motions  were  slimy  and  were 
passed  five  or  six  times  a  day.  Tliam*  also  gives  two  cases,  in 
which,  however,  the  animal  doets  not  quite  correspond  to  that  de- 
scribed hy  Ekekrantz  ;  the  first  case  was  a  man  who  had  suffered 
for  from  twelve  to  fifteen  years  from  indigestion,  and  had  con- 
stantly  slight  diarrlupa ;  during  this  period  he  had  been  twice 

» 1.  c.  SynopAiB.  VI.,  and  pp.  M,  67. 

'  Prager  VierteljahrschrifL  01,  p.  43.  18.'59. 

*Nonliakt  medtcmskt  Arkiv.  I,  No.  20,  1869^  with  plate. 

*Upsala  lukareforemuga  forhimdlkigar.    V.  p.  tJ91.    1870, 
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attacked  with  cholera ;  the  second  case  was  a  woman,  who  had 
been  greatly  reduced  by  constant  purging  for  twelve  years. 

It  cannot  be  determined  with  any  certainty  whether  there  was 
any  connection  in  these  cases  between  the  disease  and  the  pres- 
ence of  the  animals.  Probably  the  chronic  diarrhoea  produced 
conditions  favorable  to  their  profuse  development.  It  is  quite 
I)ossible,  as  Ekekrantz  thinks,  that  by  their  presence  the  disease  of 
the  mucous  membrane  was  kept  up,  and  periodically  increased ; 
an  increase  in  the  number  of  animals  was  always  accompanied 
by  an  increase  of  the  diarrhoea. 

The  presence  of  these  parasites  in  any  given  case  of  chronic 
diarrhoea  can  only  be  determined  by  means  of  the  microscope. 
In  order  to  remove  the  animals  we  should,  in  addition  to  the 
ordinary  treatment  for  chronic  intestinal  catarrh,  try  the  effect 
of  Hegar's  method  of  washing  out  the  large  intestine  (which  will 
be  more  fully  described  when  treating  of  Oxyuris),  either  with  or 
without  the  addition  of  such  medicines  as  quinine  and  tannic 
acid. 

Balantidimn  Coli 

is  an  egg-shaped  animal  about  0.1  millimetre  long,  with  a  flat 
abdomen  and  strongly  arched  back.  It  is  set  all  round  with 
cilia,  which  are  particularly  long  around  the  mouth,  especially 
on  the  side  that  corresponds  to  the  back  of  the  animal.  At  the 
anterior  end  of  the  body,  which  tapers  somewhat  to  a  point,  is 
the  opening  for  the  mouth,  which  looks  somewhat  towards  the 
abdominal  side  of  the  animal,  and  is  continuous  with  the  oesopha- 
gus, which  penetrates  the  body  of  the  animal  to  a  considerable 
depth.  At  the  posterior  and  thicker  end  lies  the  anus,  which  is 
directed,  like  the  mouth,  towards  the  abdomen  of  the  animal.  In 
the  interior  of  the  animal  is  the  so-called  nucleus,  which  consists 
of  an  oblong,  round,  finely  granular  body,  and  two  elastic  vesicles, 
which  are  capable  of  considerable  alteration  in  their  size.  Along- 
side of  these  there  are  generally  particles  of  the  food  that  has 
been  taken  up.     The  animal  possesses,  according  to  Wiesing,'  a 

»  Nordiakt  medioinflkt  Arkiv.  III.  No.  3,  1871,  with  plate. 
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very  considerable  power  of  contraction,  so  tliat  it  can  elongate 
itself  to  twice  or  three  times  its  ordinary  length.  It  exists  prin- 
cipally on  fat  globules,  but  he  has  frequently  found  large  numbers 
of  both  red  and  white  blood-corpuscles  within  it,  and  more  rarely 
starch  granules.  He  corroborates  the  observation  previously 
made  by  Stein,  that  the  animal  propagates  its  species  by  fission, 
but  cannot  corroborate  the  statement  of  Ekekrantz '  about  the  oc- 
currence of  budding.  He  has  repeatedly  seen  the  sexual  act  take 
place  between  rather  small  individuals,  and  gives  a  represeutation 
of  it. 

Balantidium  coli  was  iirst  discovered  by  Malmsten'  in  the 
large  intestine  of  man,  and  afterwards  by  Leuckart'  in  the  intes- 
tine of  the  pig.  It  was  afterwards  twice  seen  in  Malmstens 
Clinique  in  Stockholm.*  Besides  these  four  cases,  which  occurred 
in  Sweden,  it  has  only  been  observed  in  man  five  times  in  Nor- 
way'  and  twice  in  Dorpat' 

Of  these  eleven  cases,  two  occurred  in  women,  and  eight  iE 
men  (the  sex  is  not  given  in  one  case),  most  of  whom  were 
betwi^en  thirty  and  fifty  years  of  age.  The  occupation  seems  to 
have  had  no  inttiience. 

In  nearly  all  of  the  cases  there  was  chronic  disease  of  the 
large  intestine.  Tedious  diarrhceaj  in  some  cases  lasting  for 
months  and  years,  had  greatly  reduced  and  weakened  the 
patients.  There  were  exacerbations  of  the  diarrhcea  from  time  to 
time,  and  the  stools  were  occasioiiall}^  mixed  with  blood.  In  very 
few  cases  was  tlie  treatment  followed  by  much  improvement ;  in 
the  large  majority  it  seemed  to  have  but  little  effect.  In  four 
cases  the  post-mortem  disclosed  chronic  catarrhal  inflammation  of 
the  large  intestine,  with  more  or  less  extensive  ulceration,  partly 
of  a  diphtheritic  character.  The  animals  were  found  in  greater  or 
less  nuuibers  in  the  evacuations,  but  were  most  numerous  in  the 
mucus  that  was  scraped  off  from  the  interior  of  the  intestine* 

^  Nordi^k  raed.  Ark,  I  No.  20.  ISftO. 

'Hygiea.  1857,  p.  401;  aud  Vireliow*s  Ambiv.  12.  S.  801.  PI  10.  1857, 
'D.  raenBchlicheu  Parasiten,  I.  p.  147,  1853. 
*  Ekfkrante,  h  c.  ;    Wksififf,  1.  c. 

^  Pelermm^  UpsaJa  lakareforeninga  farhandlingar,  VIIT.  p.  251.  1873  (iJiiee 
WinMiifih,  Upaala  liikorefor.  etc.  V.  p.  6 ID.  1870.      B^rag€^  ibideio.  V.  p,  18ft. 
^StUd^i^  Virchow'a  Arclp?.  p.  285.  18Gfl. 
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It  is  as  yet  not  quite  clear  whether  the  presence  of  the  animal 
and  the  disease  stand  to  each  other  in  the  relation  of  cause  and 
effect.  It  may  merely  be,  that  in  such  cases  the  animals  found 
conditions  most  favorable  for  theii*  development.  Ekekrantz  ob- 
served that  the  number  of  the  animals  was  increased  when  the 
diarrhoea  become  more  frequent,  and,  therefore,  throws  out  the 
suggestion,  that  the  animals  by  their  presence  might  cause  irri- 
tation of  the  mucous  membrane,  and  thus  tend  to  keep  up  the 
disease  and  cause  periodical  exacerbations  of  it. 

In  such  cases,  the  diagnosis  from  obstinate,  long-continued 
diarrhoea  can  of  course  only  be  made  by  the  aid  of  the  microscope. 

Judging  from  the  cases  that  have  been  observed  up  to  the 
present  time,  the  prognosis  is  unfavorable. 

The  treatment  is  the  same  as  that  for  chronic  catarrh  of  the 
large  intestine ;  and  we  should,  here  especially,  try  the  effect  of 
Hegar-Simon's  method  of  washing  out  the  intestine,  which  will 
be  described  farther  on,  at  the  same  time  adding  various  medica- 
ments to  the  water. 

I  have  unfortunately  been  unable  to  procure  access  to  a  new  work  of  Walden- 
strom and  Uenschen,  entitled  ''  Upsala  lakareforenings  forhandlingar/'  IX.  1874. 


Psorospermia. 

Of  the  various  parasitic  forms  that  have  been  included  under 
this  head,  that  species  alone  has  been  found  in  the  human  intes- 
tine which  is  so  often  met  with — in  immense  numbers — in  the  in- 
testines, and  more  especially  in  the  gall  bladder,  of  the  rabbit. 
They  resemble  greatly  the  eggs  of  the  round-worm,  possessing  an 
oval  body  with  a  double  contour,  the  interior  of  which  is  either 
filled  with  a  uniform,  coarsely  granular  mass,  or  encloses  a  fluid 
as  clear  as  water,  in  which  is  a  round,  finely  granular  body. 

According  to  the  investigations  of  Eimer  *  these  Psorospermia 
are  nothing  more  than  Gregarinse,  which  have  become  stationary, 
and  from  which  the  true  Psorospermia  are  developed  by  a  pro- 
cess of  fission.     The  Gregarina,  either  free  or  enclosed  in  an  epi- 
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thelium  cell,  grows  up  into  a  naked  Psorospermium  ;  this  becomes 
encapsuled,  and  tlien  constitutes  one  of  the  egg-like  bodies 
This  again  splits  up  by  fission  into  globules,  which  become  devel- 
oped into  young  Gregarinae. 

They  have  been  found  by  Kjellberg  *  in  the  human  intestme, 
within  and  towards  the  termination  of  the  villi. 

As  to  their  importance,  from  a  medical  point  of  view,  we  can 
at  present  offer  no  opinion.  They  might,  however,  readily  become 
so,  if  present  in  large  numbers,  and  give  rise  to  considerable  dis- 
turbance. Thus  we  often  see  in  our  rabbit-hutches,  numbers  of 
young  animals  die  of  Psorospermia. 


Tape-Worms, 

History. 

The  tape- worm  was  known  in  the  very  earliest  times.  It  is 
mentioned  by  almost  all  the  ancient  medical  writers,  and  gives 
occasion  to  the  most  various  speculative  inquiries.  It  was  a  mat- 
ter of  doubt,  even  up  to  the  seventeenth  century,  whether  it 
should  be  looked  upon  as  an  independent  animal  being,  or  only 
as  a  portion  of  the  intestinal  canal,  or  of  its  contents,  that  had 
been  altered  by  disease.  All  the  varieties  of  TsBnia,  as  well  as 
Bothriocephalus,  were  grouped  together  under  one  name.  Felix 
Plater '  was  the  first  (1602)  who  distinguished  Bothriocephalus 
from  Taenia.  But  its  separate  individuality  was  first  secured  by 
the  truthful  and  accurate  description  and  drawing  given  by  Brem- 
ser  (1811).  Even  then  the  two  separate  varieties  of  tape-worm,  the 
"armed"  tape- worm,  or  Taenia  solium,  and  the  *' unarmed," 
which  closely  resembles  it,  were  grouped  under  a  common  name. 
Goeze,  it  is  true,  remarked  that  there  was  a  very  considerable  dif- 
ference in  the  appearance  of  the  two  species,  but  he  failed  to 
bring  the  distinguishing  characteristics  sufficiently  into  relief. 
After  a  time  differences  were  pointed  out  by  Bremser,  Nicolai, 
and  others,  who  especially  drew  attention  to  the  absence  of  the 

»  Virehow's  Archiv.  XVIIL  p.  527.,  1860. 
*Praxeos  med.  opoa.  t.  II.  1602. 
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circlet  of  hooks  in  many  tape-wonns.  Kiiclienmeister/  however, 
was  the  first  who  succeeded  in  finally  separating  the  unarmed 
Taenia  from  the  Taenia  solium.  To  it  he  gave  the  name  Taenia 
mediocanellata,  which  is  founded  on  an  erroneous  anatomical 
idea.'  We  think  it  better,  therefore,  to  follow  the  suggestion  of 
Leuckart,'  and  to  go  back  to  the  name  it  had  before  received 
from  Goeze— viz.,  Taenia  saginata — stout,  well-fed— which  exactly 
describes  its  geneml  characteristics. 

Without,  therefore,  wishing  in  the  least  to  disparage  the  services  rendered  by 
Kuchenmeister,  we  wiU,  in  the  foUowing  pages,  make  use  of  the  name  Taenia 
saginata. 

We  are  chiefly  indebted  for  a  right  understanding  of  the 
conformation  of  the  Taenia  to  the  investigations  of  Steenstrup  *  on 
the  ''  alternation  of  generation."  The  tape- worm  must  be  looked 
on  as  a  colony  of  animals  having  an  alternation  of  generation. 
The  so-called  head  is  the  larva-like  nurse  ;  the  segments  of  the 
worm — the  proglottides — are  the  animals  with  sexual  organs. 
From  the  liead  (scolex),  without  any  mingling  of  the  sexes, 
are  produced  the  segments  by  a  process  of  budding.  The 
segments  remain  joined  together  for  a  considerable  time  ;  but, 
after  they  have  come  to  maturity,  they  separate  from  the  rest 
of  the  colony.  The  head  is  provided  with  either  two  or  four 
suckers,  and  very  frequently  with  a  circlet  of  numerous  small 
hooks.  By  means  of  this  apparatus  it  fastens  itself  on  to  the 
mucous  membmne  of  the  intestine  of  its  host.  As  the  seg- 
ments of  the  chain,  the  sexual  animals,  increase  their  distance 
from  the  head,  by  the  development  and  insertion  of  fresh 
segments,  they  become  sexually  more  developed,  increasing 
at  the  same  time  in  size.  They  are  hermaphroditic,  and  generate 
eggs,  in  which  a  six-hooked  embryo  becomes  developed.  If 
eggs  containing  these  embryos  find  entry  into  the  stomach  of 
a  suitable  animal,  their  envelopes  become  softened  or  undone,  and 

>  Deutsche  Klinik.  1852.  p.  9.     Parasiten.  I.  p.  88. 

«  Paraaiten,  I.  p.  92. 

•Parasiten,  I.  p.  747. 

*  Ueher  den  Generationswechsel.  Kopenhag^.  1842. 
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the  embryos  are  set  free.  By  some  way  or  other  they  leave 
the  digestive  canal  and  make  their  way  to  different  parts  of  the 
body.  If  they  now  meet  with  conditions  favomble  to  their 
further  growth,  '*  nurses  ''  are  developed  in  them.  Should  these 
again  happen  to  be  introduced  into  the  intestinal  tmct  of 
another  aniraalj  they  fasten  themselves  on,  and  another  tape- 
worm colony  becomes  developed  by  budding. 

The  time  required  for  the  development  of  the  tape- worm  colo- 
ny, viz.,  till  the  sexual  organs  are  fully  developed  and  segments 
are  given  off,  is  from  eight  to  twelve  weeks.  The  tape-worm 
inhabits  the  small  intestinej  wiiere,  folded  into  many  coOs,  it 
lies  isur rounded  with  chyme  ;  it  can  move  but  Little  from  its 
original  position.  Its  muscular  system  seems,  in  the  total  ab- 
sence of  anythhig  like  an  alimentary  canal,  to  serve  chiefly  as  a 
means  of  imbibing  noumhment,  the  alternate  contiuction  and 
relaxation  of  the  several  groups  of  muscles  having  an  effect 
similai'  to  that  produced  by  a  force-pump. 


BtloUgy. 

The  ways  and  means  by  w^hich  tape- worms  are  acquired  may, 
in  a  general  way,  be  deduced  from  the  history  of  their  develop- 
ment. We  are  still,  liowever,  in  the  dark  as  to  the  development 
of  Bothriocephalus,  and  consequently  also  of  the  way  in  which 
it  gets  possession  of  its  host. 

In  order  that  a  tape- worm  can  be  developed,  it  is  necessary 
that  a  living  embryo  be  introduced  into  the  stomach.  This  usual- 
ly hapy>ens  from  eating  flesh  that  is  infested,  and  which  has  not 
been  sufficiently  cooked  to  kill  the  embryos  or  render  them 
incapable  of  further  development.  Occasionally  they  may  be 
introduced  with  other  articles  of  food  which  have  be<jn  in  contact 
w4th  infected  meat,  and  to  w^hicli  the  embryos  have  adhered,  or 
w^hich  have  been  cut  with  a  knife  that  has  been  previously  used 
for  catting  infected  meat.  Now,  while  these  latter  methods  of 
transmission  are,  at  all  events,  very  rare,  the  possibility  of  infec- 
tion by  the  former  method  is  constantly  present.  The  habit,  or 
rather  the  bad  habit^  of  using  meat  imperfectly  cooked,  or  quite 
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raw,  which  is  becoming  every  day  more  common,  is  extremely 
favorable  to  the  propagation  of  tape- worms. 

Taenia  solium  is  acquired  by  eating  imperfectly  cooked  pork, 
which  contains  the  young  embryos. 

We  acquire  Tsenia  saginata,  on  the  contrary,  by  the  use  of  the 
flesh  of  the  ruminants,  and,  amongst  these,  the  cow  in  particular. 
Taenia  saginata  has  often  been  observed  in  those  children  who, 
for  any  reason,  have  been  ordered  raw,  grated  beef  by  the 
doctor. 

The  other  animals  which  occasionally  afford  a  habitation  for  the  embryos  of  the 
Ttenia  call  for  little  or  no  consideration,  as  they  are  seldom  or  ever  used  as  an  article 
of  food  by  man. 

Kuchenmeister  relates  that  in  his  own  house  embryos  were  found  in  the  water 
in  which  some  sausages  had  been  washed. 

Thus,  Abyssinia  is  the  classic  land  of  the  Taenia  saginata,  for 
every  one,  almost  without  exception,  is  infested  with  Taeniae,  and 
there  it  is  that  the  use  of  raw,  still  quivering  cow's  flesh  is 
looked  upon  as  the  greatest  delicacy.  There  could  not  possibly 
be  more  favorable  conditions  than  these  for  the  propagation  of 
tape-worms,  for  the  greater  the  number  of  persons  who  have 
them,  the  more  opportunity  will  there  be  for  the  cattle  to  become 
infected  with  the  eggs.  The  custom  that  prevails  in  southern 
countries  and  among  savage  nations,  of  at  once  obeying  the 
inclination  to  ease  themselves,  no  matter  where  they  may  happen 
to  be  at  the  time,  has  the  same  tendency.  Again,  the  greater 
the  prevalence  of  embryos  among  the  animals,  the  greater  is  the 
quantity  of  material  capable  of  generating  tape-worms  in  man  ; 
and  so  on  in  a  constantly  widening  circle  (circulus  vitiosus). 

H.  Blanc '  gives  a  vivid  description  of  a  banquet  in  Abyssinia,  to  which  he  was 
invited  by  his  chief  jailor,  Samuel,  and  at  which  the  pi5ce  do  resistance  was  the 
Abyssinian  delicacy,  "  brindo  "  (brandou).  '*  A  large  basket  filled  with  flat  pieces 
of  bread  was  placed  before  us.  Beside  it  stood  a  very  scantily  clothed  female 
servant,  the  few  necessary  articles  of  whose  attire  were  dirty  and  torn.  With 
one  hand  she  broke  the  bread ;  in  the  other  she  held  a  dish  of  sauce,  which  was 
composed  of  red  pepper,  fresh  butter,  salt,  and  gall.  A  man,  who  was  also  half 
naked,  now  came  running  up.      He  bore  on  his  greasy  shoulders  the  quarter  of 


'  Notes  med.  recueillies  durant  une  mission  diplomatique  en  Abyssinie.  Gaz.  hebdom. 
1874,  p.  297. 
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an  ox  that  had  that  moment  been  slaughtered.  It  is  considered  the  polite  thing 
for  the  host  himself  to  cut  off  the  best  piece,  to  dip  it  in  the  sauce,  and  then  roll  it 
up  in  the  bread,  and  by  a  low  bow  to  give  the  guest  he  wishes  to  honor  to  under- 
stand that  the  tit-bit  is  intended  for  him.  As  to  refuse  it  would  be  looked  on  as  an 
unpardonable  affront,  one  is  compelled  to  keep  down  one's  disgust  by  a  forced 
smile  (especially  if  you  are  both  prisoner  and  guest,  and  your  jailor  is  the  host),  to 
open  one's  mouth,  and  gratefully  to  receive  the  favor.  .  .  .  The  way  is  to  cut  off  a 
a  long  strip  of  meat,  carry  it  with  the  right  hand  to  the  mouth,  then  fix  the  teeth  in 
it  and  cut  it  off  close  to  the  lips  with  a  sharp  knife,  cutting  from  below  upwards. 
We  were  pennitted,  on  account  of  our  awkwai'dness,  to  cut  the  meat,  like  bar- 
barians, into  small  pieces,  then  to  dip  it  into  the  sauce  and  roll  it  between  two  pieces 
of  bread,  making  sandwiches  "  k  la  viande  crue."  After  the  first  few  mouthfuls  we 
became  quite  reconciled  to  it.  Flesh  while  fresh  and  warm  has  a  pleasant  taste 
resembling  somewhat  that  of  good  oysters,  and  is  certainly  a  very  nourishing  and 
readily  digestible  article  of  food.  One  can  with  ease  eat  two  pounds,  and  still  rise 
from  the  table  with  a  good  appetite.  According  to  my  experience,  raw  meat 
tastes  better  the  fresher  it  is  and  the  more  marked  the  twitching  of  the  muscles 
still  is.  Samuel,  who  had  tasted  oysters  in  Egypt,  quite  agreed  with  my  simile, 
and  added :  "  Cold  brindo  is  just  as  nasty  as  stale  oysters." 


Pathology. 

General  Considerations. 

The  three  varieties  of  tape- worm  are  found  at  every  period  of 
life,  though,  as  a  rule,  most  rarely  in  children  and  most 
frequently  at  the  prime  of  life.  They  have  not  unfrequently 
been  found  even  in  children  at  the  breast,  especially  when  the 
latter  have  been  fed  on  raw,  grated  meat.^ 

The  female  sex  is  afflicted  somewhat  oftener  than  the  male 
with  tape-worm,  being  more  often  exposed,  from  being  occupied 
in  the  kitchen,  to  the  temptation  to  taste  i*aw  meat. 

Of  Wawruch's*  one  hundred  and  seventy-three  tape- worm  patients,  fifty-sii 
were  men  and  one  hundred  and  seventeen  women. 

Certain  occupations  have  a  powerful  influence  in  predisposing 
to  the  acquisition  of  one  of  these  worms.     Persons  w^hose  busi- 


'   WeU-^e^  quoted  by  Davaine,  1.  c,  p.  91. 

-  Praktische  Monographic  der  Bandwurmkrankheit.  Wien,  1844.     (W.'s  two  hundred 
and  six  cases  of  taenia  occurred  in  one  hundred  and  seventy-three  persons.) 
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ness  is  either  to  lay  out  or  prepare  animal  food  suffer  much  more 
from  tape-worms  than  those  following  other  vocations.  Thus 
butchers  and  male  and  female  cooks  are  especially  liable  to  be 
thus  afflicted. 

Of  WawrucVs  173  patients,  39  were  female  cooks,  and  one  a  man  cook  =  23 
per  cent. ;  13  were  eatinghouse-keepers,  waiters,  and  butchers  =  7.5  per  cent. ;  and 
26  were  female  servants  =  15  per  cent.  Or  there  were  altogether  79  persons  thus 
occupied,  or  45.6  per  cent.  Housewives  who,  among  the  country  folk  from  whom 
W.^s  patients  chiefly  came,  are  also  constantly  busy  in  the  kitchen,  are  not  counted 
in  the  above  numbers. 

It  has  not  as  yet  been  determined  with  any  certainty  how 
long,  under  favorable  circumstances,  a  tape-worm  can  exist  in 
the  small  intestines  of  man.  The  accounts  we  have  of  tape- 
worms, which  have  dwelt  with  the  same  host  for  twenty  or  thirty 
years,  or  even  longer,  are  sadly  in  want  of  corroboration  from 
more  recent  observations.  Cases,  of  course,  are  not  to  be  included 
in  this  category  in  which  segments  or  longer  pieces  of  a  tape- 
worm have  been  expelled  at  intervals  of  several  years,  for  here  it 
is  evident  that  the  person  had  become  possessed  of  several  tape- 
worms one  after  the  other.  Bothriocephalus  latus  seems  to  be 
the  longest  lived  of  all.  Cases  are  known  in  which  a  person,  who 
had  once  become  infested  with  a  Bothriocephalus  while  living  in  a 
country  where  they  are  prevalent,  has  retained  it  for  years  in  a 
country  where  they  were  unknown.  Thus  Breraser  *  saw  a  Swiss 
in  Vienna  who  had  one,  though  he  had  left  his  native  land 
thirteen  years  previously  ;  and  Hosier '  found  one  in  a  butcher, 
who  had  probably  got  it  fourteen  years  previously  in  Russia. 

Owing  to  the  manner  of  their  development,  the  seasons  of  the 
year  can  have  no  influence  on  either  of  the  two  species  of  Taenia. 
In  the  case  of  Bothriocephalus  latus,  whose  embryos  spend  some 
time  free  in  water,  they  may  possibly  have  some  influence,  and 
according  to  Rosen  *  this  worm  is  especially  prevalent  during  the 
months  of  September  and  October. 

There  are  many  circumstances  that  might  deceive  us  and  make  us  think  the 
season  of  the  year  was  of  influence.    Thus  the  custom  tliat  prevails  in  many  parts  of 


U.  c,  p.  94.  ^  Virchow's  Archiv.  57,  p.  529,  1873. 
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Germany  of  alaughtermg  pigs  about  Christmas  time  might:  deceive  lu  with  regard 
to  TEenia  solium  ;  and  the  time  of  the  year  that  corresponds  to  the  fishing  seafioa 
might  do  no  with  regard  to  Bothrioceplialus. 

The  tape- worm  usually  occurs  singly  ;  not  uncommonly  there 
are  severalj  even  up  to  a  dozen  ;  more  than  this  is  mueh  rarer.  I 
myself  disentangled  twenty-eight  worms  from  a  mass  that  was 
passed  by  a  bath-man  In  the  Medical  Clinique  in  Erlangeii. 
Other  observers  have  seen  as  many  as  forty  in  the  same  patient. 
Where  so  man)'^  are  present  at  once  they  almost  invariably 
belong  to  the  Taenia  solium  species,  though  occasionally  Bothrio- 
cephalus  is  met  with  in  large  numbers  ;  much  more  rarely  the 
Tteuia  saginata.  This  last  may  be  explained  by  the  fact  that 
the  embryos  of  the  Taenia  siiginata  as  a  rule  occur  singly  (vide 
Taenia  saginata). 

It  is  also  usual  to  meet  with  only  one  species  in  the  same 
person.  Cases  have,  however,  been  recorded  where  more  than 
one  species  inhabited  the  same  intestine  at  the  same  time.  Thus 
Valenta^  found  Taenia  solium  and  Bothriocephalus  together;  and 
I  have  seen  in  a  butcher  Tienia  solium  in  company  with  T^nia 
Baginata. 

It  is  said  tliat  Bothriocephalus  gives  rise  to  more  serious  dis- 
tui^bances  than  either  of  the  other  two  varieties  of  the  tape- worm ; 
but  nothing  of  the  sort  was  observed  in  the  cases  of  the  S^iss 
mentioned  by  Bremser. 

Symptoms. 

We  have  already  discussed  in  a  general  way,  in  the  introduc- 
tion, those  convulsive  affections  and  phenomena  which  are  put 
down  to  the  presence  of  intestinal  parasites.  It  now  remains  to 
consider  what  distm^bances  are  specially  due  to  the  tape- worm. 

Numberless  pi^rsons  are  inhabited  for  years  by  tape-worms 
without  tlieir  ever  giving  rise  to  the  slightest  unpleasant  feeling: 
and  we  sometimes  have  our  attention  accidentally  drawn  to  then 
presence  in  cliiklren  wliich  are  thriving  most  satisfactorily,  by 
the  expulsion  of  segments  of  the  worm, 

'  MemorabiHen,  XJII.  p.  181,  imH.     Bocchat,  Gai,  mod.  1874,  p.  581. 
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It  cannot,  however,  be  denied  that  very  many  persons  who 
are  so  afflicted  get  an  indefinite  feeling  of  something  being 
wrong  with  them.  Symptoms  of  more  or  less  disturbance  of  the 
digestion  and  nutrition,  and  even  abnormal  phenomena  in  the 
nervous  system,  occur,  without  the  patient  being  in  the  least  able 
to  localize  his  troubles.  At  last  the  escape  of  the  segment  of 
a  tape-worm  gives  a  hint  as  to  the  probable  source  of  these 
troubles,  and  the  patient  is  cured  by  the  expulsion  of  the  worm. 

Various  unpleasant  sensations  in  the  lower  part  of  the  abdo- 
men, which  at  times  resemble  the  pains  of  colic,  are  given  as  a 
specially  frequent  symptom.  These  sensations  are  most  marked 
when  the  person  is  fasting,  or  after  the  use  of  particular  articles 
of  diet,  while,  on  the  other  hand,  they  are  mitigated  by  eating, 
and  especially  by  the  use  of  certain  articles  as  food.  A  sensa- 
tion of  ravenous  hunger  followed  by  fainting,  should  nothing  be 
taken  to  satisfy  it,  is  said  to  be  of  frequent  occurrence.  Further 
more,  distention  of  the  abdomen,  disturbances  of  the  digestive 
canal,  especially  diarrhoea  alternating  with  constipation,  the 
feeling  as  of  some  foreign  body  moving  about  in  the  abdomen, 
with  many  other  symptoms,  have  all  been  put  down  as  due  to 
the  presence  of  a  tape- worm. 

With  more  or  less  right  the  following  have  been  considered  as 
reflex  phenomena,  or  sympathetic  disturbances  dependent  on  the 
presence  of  the  worm,  viz. :  itching  about  the  anus,  tickling  of 
the  nose,  salivation,  vomiting,  various  sorts  of  hemorrhages,  per- 
spiration, headaches,  ringing  in  the  ears,  palpitation,  cardialgia, 
irregularities  of  menstruation,  and  many  others,  but  more  espe- 
cially nervous  disturbances  of  greater  or  less  severity,  such  as 
cramps,  deafness,  numbness,  blindness,  chorea,  and  so  on. 

Most  of  these  symptoms  are  probably  less  to  be  set  clown  to 
the  worm  than  to  some  hysterical  or  hypochondriacal  affection 
of  the  patient.  Indeed,  similar  symptoms  may  with  a  little 
trouble  be  discovered  in  all  persons  who  have  a  tendency  to 
either  of  these  affections. 

It  is,  however,  different  when  we  get  such  nervous  phenom- 
ena accompanying  Taenia  solium.  For  this  worm  inhabits  the 
human  body  when  in  an  embryo  state,  and  is  found  in  the  most 
different  organs.     Its  chief  seat  is   the  intermuscular  cellular 
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tissue,  and,  next  to  this,  the  brain  with  its  envelopes,  and  the  eye. 
In  these  latter  places  it  sometimes  leads  to  serious  disturbances. 
It  is  therefore  quite  possible  that  the  well-authenticated  cases  of 
serious  disturbance  of  the  nervous  system,  when  a  taenia  solium 
was  present,  are  most  readily  explained  by  supposing  that  a  self- 
infection  with  the  embryos  had  taken  place,  especially  if  at  the 
same  time  hysteria  and  hypochondriasis  could  be  excluded. 
This  is  not,  however,  the  place  to  enter  on  this  question,  which 
will  be  found  more  fully  discussed  in  Vol.  III.,  p.  603,  et  seq.,  of 
this  Cyclopaedia. 


Pathological  Anatomy. 

No  anatomical  change  has  ever  been  found  in  the  human 
intestine  that  could  be  said  to  be  caused  by  the  tape- worm.  We 
find  occasionally  in  the  dead  body  that  the  part  of  the  intestine 
where  a  large  coil  of  the  worm  has  lain  is  somewhat  redder  than 
the  surrounding  parts.  This  appearance  is,  however,  produced 
after  death.  For  that  part  of  the  intestine  in  which  the  worm 
is  contained  sinks  from  its  weight  readily  to  the  bottom,  and 
thus  the  appearance  of  post-mortem  hypostasis  is  produced.  Au 
escape  of  the  worms  into  the  peritoneum  can,  of  course,  only  lake 
place  when  the  intestine  has  been  perforated  from  other  causes 
(vide  also  p.  679). 

Schiefiferdecker  '  has  observed  a  peculiar  anatomical  change  in  the  mucous  mem- 
brane of  the  intestine  of  dogs  which  were  infested  w^ith  Tcenia  cucumerina.  The 
Tcenia  lay  in  tunnel-like  spaces,  formed  by  the  flattening  out  and  adhesion  of  the 
intestinal  villi. 

Diagnosis, 

Unless  the  diagnosis  is  certain,  it  is  scarcely  allowable  to  make 
such  an  energetic  attack  on  the  economy  of  the  intestinal  canal 
as  a  tape-worm  cure  always  must  be.  The  diagnosis  is,  how- 
ever, only  certain  when  it  is  known  that  proglottides  have  been 
expelled.     The  diagnosis  of  the  variety  of  worm  is  also  indis- 


>  Virchow's  Archiv.  G2.  p.  475.  1875. 
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pensable.  For  otherwise,  if  a  tape-worm  which  has  a  great 
power  of  resistance  were  present,  we  might  not  attack  it  with 
sufficient  energy,  and  thus  the  patient  would  have  to  suffer  a 
repetition  of  his  torture ;  or,  if  a  variety  were  present  that  was 
easy  to  expel,  we  might  act  in  the  most  energetic  manner  without 
any  sufficient  reason. 

We  must,  therefore,  first  of  all  determine  what  are  the  char- 
acteristic differences.  And  foremost  among  them  is  the  fact 
that  the  segments  of  the  Taenia  saginata  are  passed  at  all  times 
spontaneously,  which  happens  seldom  or  never  in  the  case  of 
Taenia  solium.  The  segment  of  Taenia  saginata  are  much  strong- 
er, thicker,  and  less  transparent  than  those  of  Taenia  solium, 
and  contain,  when  expelled  spontaneously,  very  few  eggs. 
Should  the  segments  at  our  disposal  be,  as  they  sometimes  are, 
so  macerated  as  to  make  the  diagnosis  impossible,  we  can 
readily,  by  means  of  a  mild  purgative,  obtain  a  number  of  fresh 
ones.  The  segments  of  Taenia 
solium  are  much  more  deli- 
cate and  more  transparent, 
and  even  in  the  fresh  state 
we  can  generally,  as  soon  as 
the  contraction  relaxes,  rec- 
ognize the  small  number 
(9-12)-  of  lateral  branches 
going  off  from  the  uterus. 
We  can  preserve  them,  till 
this  goes  off,  in  a  half  j^er 
cent,  solution  of  common 
salt.  On  the  other  hand,  in 
the  segment  of  Taenia  saginata  we  can  make  out  the  numerous 
lateral  branches,  amounting  in  number  from  fifteen  to  twenty. 
This  difference  may  be  very  well  and  readily  seen  if  we  spread 
out  some  of  the  segments  on  a  glass  plate,  and  allow  them  to  dry. 
In  the  segments  of  Botliriocephalus  may  be  seen  a  brown  rosette 
(Fig.  34)  formed  by  the  uterus,  by  which  they  are  easily  known 
from  those  of  the  two  varieties  of  Taenia.  In  addition  to  this,  the 
segments  of  Botliriocephalus  are  seldom  expelled  singly,  but 
usually  several  joined  together  at  a  time. 


Ripe  pcgmcnt  of 
Taenia  wlium. 

«,   Genital   pore 
(magnified  6  diam.). 


Fio.  10. 

Ripe  fit'gmont  of 
Taenia  saginata. 

O.  Genital  pore 
(magnified  U  diam.). 
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It  ia  not  possible  to  diatingiaish  Tfunia  stiginata  from  T,  aolitim  oy  means  of  th<? 
Bhape  of  their  cgga.  For  the  eggs  of  both  aro  somewhat  OYal,  and  the  difference  in 
the  size  is  too  slight  and  subject  to  too  many  variations. 

It  still  requires  carefal  observation  to  prove  that  the  segments  of  Tffinla  aoliaii) 
are  never  expelled  spontaneously.  In  the  cases  that  are  known  to  me,  the  facta  were 
as  has  just  been  deacril>ed. 

Tlie  unqualified  stipulation,  that,  before  wo  proceed  to  put  the  patient  through  a 
tape-wonn  cure,  the  diagnosis  must  bo  made  certain  by  the  expulsion  of  segments  of 
the  worm,  is  grounded  on  tlio  fact  that  in  some  qjihgs  unfortunate  individuals  have, 
for  years,  undergone  the  most  violent  cures  without  ever  having  had  a  tape- worm 
at  alL^ 

If  a  patient,  from  whom  we  have  received  segments  of  a  worm,  has  betn  treated 
for  tape- worm,  and  no  long  pieces  have  been  expelled,  we  are  justified  in  doubting 
whether  the  segments  we  have  seen  were  expelled  from  him  at  all,  and  not  rather 
from  aome  one  else.  A  case  has  come  under  my  own  observation  in  which  a  child 
waa  greatly  reduced  by  repeatetl  tape-woi-m  cures,  without,  however,  erer  haviiig 
passed  long  jjieces  of  a  wonii.  Nevertheless,  from  time  to  timei,  segments  were 
found  in  the  night -chair.  At  last  it  came  out  that  the  nursery -maid  had  a  tape- 
worm, and  had,  out  of  laziness,  made  use  of  the  child^a  night-chair. 

As  one  source  of  error  in  diagnosis  must  be  mentioned  the 
pseudoparasites,  which  not  nnfreqiiently  are  presented  to  the 
durtor  as  worms,  especially  by  hypochondriacal  men  and  hys- 
terical women.  If  we  leave  out  the  cases  of  wilful  deception, 
the  things  most  likely  to  lead  to  error  are,  undigested  articles  of 
food,  such  as  the  sinews,  nerves,  or  blood-vessels  of  meat  used  as 
food,  and  also  large  shreds  and  strings  of  tough  mucus^  in  cases 
of  ehronic  catarrh  of  the  large  intestine,  all  of  whichj  both  in 
form  and  color,  have  now  and  then  a  certain  resemblance  to 
worms. 

Such  mistakes  may,  however,  be  readily  avoided  by  a  careful 
examination  of  the  objects  tliemselves. 

The  prognosis  is  quite  favorable  in  the  case  of  Taenia  saginata 
and  Bothrioce]>halus  latus,  since  we  always  have  it  in  our  power 
to  expel  the  parasite.  In  the  case  of  children  and  persons  who 
are  greath'  reduced  by  disease,  the  prognosis  is  somewhat  less 
favorable.  Ffu-  such  persons  are  often  unable  to  bear  the  ex- 
liaosting  treatment,  and  therefore  either  retain  tbeu'  guests  or  at 
least  suffer  more  seriously  from  the  after  effects  of  tlie  treatment. 


'  DurfiinCy  L  c,  p.  62,  gives  the  particularB  of  such  a  casew 
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It  would  also  appear  as  if  certain  abnormal  sensations  were 
liable  to  continue,  even  after  the  total  expulsion  of  the  pai-asite. 
This  is  especially  the  case  if  the  patient  has  been  a  long  time 
afflicted. 

The  prognosis  is  just  as  favorable  in  the  case  of  T.  solium,  as 
far  as  the  worm  itself  is  concerned,  and  what  has  been  just  said 
about  the  other  species  holds  good  about  this.  The  prognosis 
is,  however,  doubtful  with  regard  to  any  disturbances  that  may 
be  present,  and  which  might  be  caused  by  the  system  having 
already  become  infected  with  embryos.  On  this  subject,  see  Vol. 
III.  of  this  CyclopsBdia. 

Treatment. 

There  can  hardly  exist  a  disease  for  the  cure  of  which  so  many 
complicated  directions  have  been  given,  the  most  conscientious 
carrying  out  of  which  has  been  demanded  as  an  indispensable 
condition  for  the  successful  result,  as  have  been  given  for  the 
cure  of  tape- worm.  And,  nevertheless,  how  many  persons  do  we 
see  suffering  from  tape- worm  who  have  in  vain  subjected  them- 
selves to  the  most  exhausting  tortures.  The  enormous  practice 
enjoyed  by  non-professional  worm-doctors  is  a  crying  reproach 
to  the  profession.  The  reputation,  too,  that  these  quacks  enjoy 
is  partly  founded  on  their  success.  For,  on  the  one  hand,  they 
act  without  tlie  slightest  regard  for  the  patient,  and,  on  the  other, 
they  pay  the  greatest  attention  to  the  freshness  and  activity  of 
their  drugs.  In  part,  however,  it  is  founded  on  deception.  For 
they  persuade  their  patients,  when  only  part  of  the  worm  is  ex- 
pelled, that  they  are  quite  cured,  and  know  how  to  explain  any 
return  of  the  worm  by  the  old  pathological  idea  of  a  diseased 
condition  of  the  intestine  leading  to  the  development  of  worms, 
or  in  some  other  way. 

In  carrying  out  the  cure  for  tape-worm,  we  can  readily  com- 
ply with  the  first  two  conditions  laid  down  in  the  old  saying, 
"cito,  tuto,  jucunde,"  but  up  to  the  present  time  it  has  been 
found  almost  impossible  to  comply  with  the  last. 

Tlie  cure  can  only  be  said  to  be  complete  if  the  head  is  found, 
or,  if  several  worms  are  present,  a  head  for  each.     There  is  no 
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such  thing  as  a  partial  cure.     The  doctor  should,  therefore,  never 
omit  to  satisfy  himself  of  its  presence  in  the  evacuations. 

The  way  to  look  for  it  is  not  difficult.  First  of  all,  pour  clear  water  on  to  tb« 
evacnatioiia,  allow  them  to  stand  for  teu  minut! »,  and  thea  pour  the  water  off  agsdn. 
This  process  muat  be  repeated  until  the  water  that  is  poured  off  is  very  little^  if  at 
allf  colored.  The  worm,  which  ib  speeifically  heavier  than  water,  almcst  always  sinks 
quickly  to  the  hottotri.  Tlie  head  can  he  readily  found  in  the  hist  residuum,  bv 
transferring  the  worm,  coil  by  coil,  to  a  vessel  of  clean  water,  till  at  last  all  that 
remains  is  the  single  segments  and  smaUer  pieces.  Among  these  the  head,  if  present 
at  all,  will  not  readily  escape  observation.  It  is  more  rare  to  find  the  whole  worni 
expelled  in  one  piece. 

Should  we  have  to  examine  a  large  quantity  of  fluid  fajces,  wo  may  firet  pour  the 
greater  part  carefnlly  off,  and  then  treat  the  remainder  as  jusit  de9cril>ed,  for  the 
worm  and  the  pieces  will  generally  be  found  in  this  [ji>rtion.  If  we  fail  to  find  thf 
head,  we  must  search  for  it  in  the  part  that  has  iKitii  poured  off*  It  is  not  judiciotis 
to  stir  the  matter  to  be  examined  about  with  piec(^  of  stick,  for  thereby  the  taper- 
worm  is  only  broken  up  unnecessarily.  It  is  quite  sufficient  for  our  purpose  if  wc 
pour  the  water  on  in  a  good  stream. 

U  the  head  be  not  found,  either  from  its  escaping  our  obser- 
vation  or  because  the  patient  lias  not  consrirmtiously  collected 
and  kept  all  the  evacuations,  there  is  nothing  for  it  but  to  ad- 
journ the  decision  of  the  question,  whether  the  cure  is  complete 
or  not,  for  three  months.  It  during  that  time,  no  fresh  segments 
have  hevn  expelled,  we  may  conclude  that  the  cure  is  perfect*  as 
the  worm  oidy  requh-es  fi*om  eight  to  ten  weeks  to  attain  to  fall 
maturity. 

The  grounds  for  the  success  or  lack  of  success  of  a  tape-worm 
cure  havp  not  been  as  yet  fully  elucidated.  We  aresomi^times  ua- 
Bnccessful  th<uigh  we  have  givpji  f^xactly  tlie  same  amount  of  the 
same  medicine,  in  the  same  way.  At  otlier  times  we  see  a  tape- 
WTjrm  expelled^  head  and  all,  afts^r  tlit^  administration  of  a  gentle 
purgative,  or  sometimes  even  after  dinnking  a  glass  of  fresh  water. 
This  may  in  a  nu^asure  depr^nd  on  whi^ther  the  auimaFs  head  is 
adherent  behind  a  fold  of  mucous  membrane  or  at  its  summit. 

It  is  judicious,  before  commencing  the  actual  cure,  to  give  the 
patient  some  preparatory  treatment.  This  has  a  two-fi>ld  (»bjecL 
First,  and  most  important,  we  empty  thereby  the  jnte<!tinal  tract, 
so  tluit  tlie  worm  wlien  detached  imiy  pass  more  quickly,  and 
the  cure,  therefore,  be  sooner  ended  and  the  patient  set  free  froni 
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the  water-closet.  Besides  all  this,  it  renders  our  search  for  the 
head  much  easier  if  we  have  fluid  stools  to  investigate.  With 
this  object,  however,  only  the  very  mildest  purgatives  should  be 
given.  For  strong  purgatives  readily  cause  part  of  the  worm  to 
be  torn  oflf  and  expelled,  and  as  a  consequence  our  efforts  to  dis- 
lodge the  part  that  remains  may  fail.  This  laxative  treatment, 
joined  with  the  administration  of  enemata,  or,  what  is  better,  with 
Hegar's  method  of  washing  out  the  intestines  (for  which  see 
under  the  treatment  of  Oxyuris),  is  to  be  carried  out  for  two 
days  before  we  proceed  to  the  actual  tape-worm  cure. 

During  these  two  days  the  patient  is  to  be  allowed  only  such 
articles  of  food  as  do  not  furnish  much  residuum,  especially  meat, 
white  bread,  milk,  coffee,  wine,  beer,  tea,  etc.  He  should  at  the 
same  time  carefully  avoid  such  articles  of  food  as  pulse  (Hiil- 
senfruchte),  brown  bread,  vegetables,  fruit  containing  small  pips, 
such  as  straw-berries,  bil-berries,  currants,  and  also  eggs :  the 
first,  because  they  produce  a  large  quantity  of  faeces ;  the  fruits 
containing  pips,  because  they  cause  the  worm  to  be  broken  up 
into  small  pieces,  and,  like  eggs,  make  the  search  for  the  head 
much  more  diflicult. 

Though  I  am  quite  aware  that  now  and  then  the  use  of  fruit  containing  pips 
is  alone  suflScient  to  expel  the  worm,  still  I  am  not  favorable  to  their  use  at  the 
time  of  the  actual  cure. 

The  second  object  of  the  preliminary  treatment  is  to  admin- 
ister such  things  as  have  a  tendency  to  depress  and  sicken  the 
worm,  and  thus  render  it  less  able  to  resist  the  actual  worm  medi- 
cines. Although  we  have  no  accurate  knowledge  on  the  subject, 
still  there  are  a  number  of  things  that  have  been  empirically 
found  out  to  be  unpleasant  to  the  worm.  Foremost  among  these 
stand  garlic,  salt-herrings,  and  onions. 

On  the  evening  of  the  day  preceding  the  cure,  the  patient 
ought,  therefore,  to  eat  a  plateful  of  herring-salad,  composed  of 
finely  cut  salt-herring,  which  has  not  been  steeped  in  water, 
plenty  of  finely  cut  onions,  and,  for  those  that  like  it,  garlic. 

The  cure  itself  begins  in  the  morning  with  the  administration 
of  the  worm  medicine.  It  is  not,  however,  absolutely  necessary 
to  take  it  fasting.     We  may  generally  permit  the  patient  first  to 
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take  a  cup  of  coffee  with  a  little  white  bread,  which  lessens  the 
tendency  to  vomit  the  medicine.  Of  the  many  medicines  that  are  all 
more  or  less  effectual,  the  one  most  to  be  recommended  is  koosso 
(cusso),  the  blossoms  of  the  brayera  anthelmintica.  An  hour  after 
the  patient  has  taken  his  coffee,  let  him  commence  taking  the 
koosso  at  intervals,  and  finish  the  whole  quantity  that  is  to  be 
taken  within  an  hour. 

The  quantity  requisite  for  expelling  a  Taenia  solium  is  five 
drachms ;  for  Taenia  saginata,  which  is  much  more  difficult  to  ex- 
pel, seven  and  a  half  drachms  are  necessary.  The  koosso  may 
be  given  in  the  convenient  form,  recommended  by  Rosenthal, '  of 
compressed  balls  or  discs  which  are  coated  with  gelatine,  which 
hides  the  taste  and  smell  of  the  medicine.  The  gelatine  capsule 
becomes  dissolved  in  the  moisture  and  warmth  of  the  stomach, 
and  the  medicine  is  set  free,  and  we  thus  avoid  the  unnecessary 
mixture  of  other  substances.  The  balls  or  discs  are  placed  as  far 
back  on  the  tongue  as  possible,  and,  unless  a  person  is  very  awk- 
ward, he  will  readily  get  them  down  by  closing  the  mouth  and 
then  making  the  motion  of  swallowing.  If  this  does  not  succeed, 
they  may  be  washed  down  with  a  mouthful  of  coffee.  Any 
inclination  to  vomit  must  be  repressed,  which  is  rendered  easier 
by  taking  small  moutlifuls  of  strong  coffee  or  pieces  of  ice. 
Vomiting  is  especially  to  be  avoided  ;  for  thereby  not  only  does 
a  sufficient  quantity  of  the  medicine  not  exert  its  effect,  but  the 
patient  runs  the  risk  of  ripe  proglottides  entering  the  stomach, 
which,  especially  in  the  case  of  Taenia  solium,  may  lead  to  an  in- 
vasion of  the  whole  system  with  the  embryos. 

Many  persons  find  it  impossible  to  swallow  the  requisite  quantity  of  koosso  in 
any  other  form  than  that  recommended  by  Rosenthal,  which  is  also  admirably 
adai)ted  for  the  administration  of  other  medicines  which  are  very  bulky.  Tlic  finelj 
powdered  mass  is  reduced,  by  means  of  a  small  special  apparatus,  to  one-third  of  its 
original  bulk,  and  is  then  covered  with  a  gelatine  capsule,  in  which  form  it  may  be 
kept  unaltered  for  yeai-s.^ 


'  Berlin,   klin.  Wochenschrift,  1874,  p.  417,  and  the  Erlanger  Sitzungsberichte  for 
1872. 

•  This  compressed  koosso  may  be  obtained  from  the  Schwanen-Apotheke  in  Er- 
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Two  hours  after  the  patient  has  swallowed  the  last  po: 
tion  of  the  koosso,  we  may  give  him  a  couple  of  spoonfuls  ( 
castor-oil.  The  worm  is  then  often  expelled  within  an  hour  ( 
two,  occasionally,  however,  not  till  the  evening,  very  rarely  n( 
till  the  next  morning.  If  the  worm  be  partially  extended  froi 
the  anus,  we  should  administer  an  enema  containing  some  ai 
thelmintic. 

We  need  have  no  anxiety  lest  the  head  of  the  worm  should  become  fixed  in  t 
large  intestine,  and  thus  the  worm  be  reproduced.  In  any  case  it  could  remain  the 
but  a  short  time,  for  the  tape- worm  does  not  find  in  the  large  intestine  the  cone 
tions  necessary  for  its  sustenance,  and  it  is  quite  impossible  that  it  can  mount  aga 
into  the  small  intestine. 

I  have  seen  a  large  numl)er  of  cases  treated  successfully  in  this  way,  partly  un<3 
my  own  care  and  partly  under  that  of  others,  especially  in  the  Medical  Clinique 
Erlangen.  The  result  in  eacli  case  was  proved  by  finding  the  head  of  the  won 
In  some,  however,  it  was  not  found,  perhaps  because  the  patient  had  not  kept  i 
the  evacuations,  though  subsequent  immunity  proved  that  the  cure  had  succeede 
In  others,  the  treatment  failed,  because  some  circumstance  had  interfered  with  t 
success,  as,  for  example,  vomiting  of  the  medicine,  too  severe  purging  in  the  pi 
paratory  treatment,  or  the  administration  of  a  purgative  immediately  after  t 
koosso.  The  anthelmintic  must  be  given  time  to  act  before  a  purgative  is  a 
ministered. 

The  large  mass  of  the  remedy  seems  to  have  some  influence  on  the  result.  ¥ 
the  intestine  is  thereby  more  stretched  and  its  folds  flattened  out,  and  thus  both  t 
head  and  body  of  the  worm  are  more  exposed  to  the  action  of  the  medicine. 

Once  the  cure  is  over,  we  must  take  compassion  on  the  dige 
tive  tract  that  has  suffered  such  rough  usage,  and  which  in  son 
persons  is  excessively  sensitive.  The  patient  should  therefo 
get  some  mucilaginous  soup,  or  an  emulsion  with,  in  some  case 
a  few  drops  of  laudanum,  and  we  should  not  omit  to  draw  h 
attention  to  the  etiology  and  prophylaxis  of  tape-worms. 

Koossin,  which  has  been  obtained  by  Wittstein  and  Bedall,  < 
Munich,  by  treating  koosso  with  alcohol,  though  an  impu 
drug,  is,  according  to  a  communication  that  I  liave  received  fro 
my  colleague,  von  Ziemssen,  a  very  active  preparation.  For  son 
years  past  in  the  Medical  Clinique  at  Munich  about  thirty  graii 
of  '^koossin  "  have  been  given  in  one  dose  for  the  cure  of  tap 
worm,  and  it  has  been  a  very  rare  occurrence  that  t^^*^  ^^' 
not  all  that  could  be  desirerl        ^^ 
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take,  produces  no  feeling  of  nausea,  and  is  on  this  account  worthy 
of  being  more  generally  known.  ^ 

Extremely  numerous  are  the  various  other  drugs  and  methods 
that  have  been  recommended,  and  which  are  worthy  of  a  tnsl 
Thus  male  fern-root,  bark  of  pomegranate-root,  kameela,  benzine, 
saoria,  oil  of  turpentine,  picronifcrate  of  potash,  and  many  others 
have  all  been  more  or  less  warmly  recommended. 

Male  fern :  The  active  principle  of  this  drug  is  probably  an  ethereal  oil ;  but  tiia 
evidence  on  this  point  is  far  from  conclusive.  It  is  usually  administered  in  ta 
electuary,  in  decoction,  or  in  mixture  (which  requires  to  be  shaken).  Probably  a  bet- 
ter way  would  be  to  give  it  in  the  compressed  form.  The  dose  is  from  four  8cniple§ 
to  half  an  ounce,  according  to  the  age  and  constitution  of  the  patient.  The  dose  is 
to  be  repeated. 

The  oleo-resin  (ethereal  extract)  of  fern  is  praised  by  many.  It  is  given  in  doKi 
of  from  seven  and  a  half  to  twenty-three  grains  in  pills,  which  are  best  made  up 
with  the  root  itself. 

Bark  of  pomegranate-root :  This  is  a  very  powerful  medicine,  but  to  moat  per 
sons  most  unpleasant  to  take,  for  it  causes  violent  pains  in  the  abdomen,  nausea,  and 
vomiting,  and  a  number  of  other  troublesome  indirect  eifects.  It  is  given  as  decoc- 
tion :  from  two  to  four  ounces  of  the  drug  to  from  twenty-/our  to  thirty-two 
ounces  of  water,  divided  into  two  to  three  doses ;  or  one  may  macerate  from  two  to 
four  ounces  of  the  drug  in  from  one  to  two  pints  of  water  for  twenty- four  hours, 
then  boil  it  down  to  the  half,  and  give  it  to  the  patient  in  two  doses,  with  an 
hour's  interval  between  them. 

Kameela  (Rottlera  tinctoria)  has  been  lately  very  warmly  recommended ;  from 
fifteen  grains  to  half  an  ounce  is  given  in  two  doses,  generally  as  an  electuary. 

Benzine  has  been  tried  by  Mosler.*  He  gives  from  sixty  to  one  hundred  drops  in 
capsules,  which  each  contain  ten  drops,  two  every  hour  till  the  worm  is  expelled. 
Its  use  will,  however,  never  become  general,  on  account  of  the  very  unpleasant  gen- 
eral effects  that  it  sometimes  produces.  It  not  unf requently  fails  also  to  expel  tbt 
worm. 

Saoria  ^  (the  ripe  and  dried  fruit  of  Moesa  picta)  has  also  been  experimented 
with  in  Mosler^s  Clinique.  In  doses  of  from  an  ounce  to  an  ounce  and  a  half  it  is 
said  to  expel  the  worm  completely. 

Oil  of  turpentine*  is  without  doubt  a  powerful  remedy  for  worms ;  from  one  to 
two  ounces  are  given  in  one  or  two  doses,  and  the  worm  is  usuaUy  expeUed  quite 

'  The  best  quality  of  koossin  is  to  be  obtained  from  Bedall,  apothecary,  in  Mnmch. 
Bayer,  arztlich.  Intelligenzblatt,  1867,  p.  49. 

'  Peters,  Dissert.  Greifswalde,  1868.     PauUnty  Disertat.  Greifswalde,  1873. 

3  Page,  Diss.  Greifsw.  1869. 

*  For  the  copious  literature  on  this  subject,  see  Da/wine,  L  a,  p.  810l 
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dead  soon  afterwards ;  it  does  not  cause  any  general  disturbance  of  the  system.  It 
is  best  administered  in  capsules,  followed  by  full  draughts  of  milk.  Whether  the 
freedom  from  unpleasant  consequences  after  the  administration  of  such  large  doses 
depends  on  the  rapidity  with  which  they  pass  through  the  intestinal  canal,  whereas 
smaller  doses  are  often  accompanied  with  various  disturbances,  has  not  been  in- 
vestigated.* 

Picronitrate  of  potash  is  recommended  by  Friedreich.*  Picronitrate  of  potash, 
twenty-eight  grains ;  jalap,  nine  drachms ;  extract  of  liquorice,  enough  to  make 
thirty  pills ;  one  pill  three  times  a  day.  Mosler  ^  is  not  so  satisfied  with  the  re- 
sults ;  he  has  specially  observed  general  malaise  for  some  days  after  its  administra- 
tion. 

For  a  full  account  of  all  the  other  drugs  and  methods,  I  must  refer  the  reader 
to  Davaine,  KQchenmeister,  Wawruch,*  and  others. 

I  have  myself  no  personal  experience  of  the  expulsion  of 
Bothriocephalus  latus.  According  to  all  accounts  it  is  not  harder 
to  expel  than  the  Taenia  solium,  and  yields  to  the  same  rem- 
edies. Filix  mas  is  especially  recommended  for  its  expulsion. 
In  other  respects  the  treatment  is  to  be  carried  out  in  the  way 
that  has  already  been  described. 

It  is  looked  on  as  a  rule  only  to  undertake  a  tape- worm  cure 
if  segments  of  the  worm  are  being  expelled  spontaneously. 

The  contra-indications  are :  menstruation,  pregnancy,  great 
age  or  youth  of  the  patient,  and  acute  febrile  diseases.  Diseases 
of  the  intestinal  canal  are  no  contraindication,  as  it  appears 
such  are  often  made  worse  by  the  presence  of  the  worm. 

We  can  hardly  be  expected,  nowadays,  to  pay  any  attention  to  the  change  of 
the  moon. 

Persons  who  have  been  afflicted  with  tape- worm  often  com- 
plain of  the  same  symptoms  long  after  it  has  been  quite  ex- 
pelled. It  need  hardly  be  said  that  we  must  not  allow  ourselves 
to  be  persuaded  into  undertaking  another  cure  on  the  ground 
of  such  complaints,  which,  though  sometimes  true,  are  often 
imagined,  and  frequently  depend  on  hysteria  or  hypochondriasis. 

^  Nothna^d^  Handbuch  der  Arzneimittellehre,  p.  631,  1874.      Consult  also  Bartels 
Structural  Diseases  of  the  Kidney,  in  a  later  volume  of  this  Cyclopsedia. 
« Virchow's  Archiv.  25,  p.  413,  18G2. 
•^  Virchow's  Archiv.  33,  p.  430,  1865. 
^  Monographic  der  Bandwurmkrankheiten,  Wien,  1844. 
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The  only  thing  to  justify  another  cure  is  knowing  that  segments 
of  the  worm  are  still  being  passed. 

The  prophylaxis  presents  a  double  problem.  The  first  iSj  how 
to  protect  man  from  the  introduction  of  living  embryos  ;  the 
secoiidj  how  to  guard  our  cattle  from  being  invaded  by  them. 

The  first  falls  partly  wit  tun  the  province  of  our  saEitary 
authorities,  but  must  also,  in  part,  be  solved  by  each  indi- 
vidual. 

By  establishing  a  strict  compulsory  meat  inspection  we  must 
prevent  any  infected  meat  being  exposed  for  sale.  Such  an  in- 
spection, will,  however,  only  be  possible  when  we  have  erected 
public  slaughter-houses.^  Indeed,  even  by  the  most  careful 
inspection,  we  can  never  prevent  individual  embryos  escaping 

attention  and  being  sold  with  the  meat 
and  eaten,  for  they  are  by  no  means  dis- 
tributed equally  throughout  the  whale 
body  of  the  animaL 

Each  individual  must,  therefore, 
guard  liimself  against  acquiring  a  tape- 
worm by  taking  cam  not  to  introduce 
any  living  embryos  into  his  Btomach. 
A  knowledge  of  the  appearance  that 
infected  meat  presents,  together  with  a 
knowledge  of  the  most  elementary  hy- 
gienic rules,  founded  on  common  sense, 
should  be  more  generally  diffused  among 
the  masses,  in  order  that  a  further  super- 
vision should  be  exercised  in  the  kitchen 
over  infected  meat.  But  above  all,  no 
meat  should  be  eaten  that  has  not  been  sufficiently  exposed  to 
heat.  It  is,  however,  only  after  long  roasting  or  boiling  that 
large  joints  of  meat  are  raised  to  a  sufficiently  liigh  temperature 
in  the  centre  to  kill  the  embryos.     We  may  say,  as  a  general  rule^ 


Fio.  11. 


SwIne'A  floah  contoiiiii]^  einbryos. 
The  bead  eaa  be  Bcca  tbrgugh  Lbe 


'  Q&rUtch^  Die  FleiachkoHt  dea  Menschea,  Berlin,  1875,  <^mld  not  be  made  use  ot 
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that  no  meat  should  be  used  which  still  retains  a  red  color, 
still  less  such  that  contains  blood ;  and,  when  cut,  no  reddish, 
still  less  red,  fluid  should  escape.  The  use  of  raw  meat  should 
be  entirely  condemned. 

All  this  of  course  holds  equally  good  for  meat  that  has  been 
insufficiently  salted  or  smoked. 

If  we  are  compelled,  for  dietetic  reasons,  to  prescribe  raw 
grated  meat,  we  must  entrust  the  preparation  of  it  to  some  per- 
son on  whom  we  can  rely,  and  who  has  been  accurately  instructed 
as  to  the  appearance  of  the  embryos,  and,  best  of  all,  has  re- 
ceived orders  to  reject  every  particle  of  meat  containing  a  white 
spot,  or  streak,  or  vesicle. 

The  strictest  cleanliness  should  rule,  both  in  the  kitchen  and 
in  the  larder.  Meat  should  never  be  allowed  to  lie  in  contact 
with  other  articles  of  food  which  are  not  exposed  to  heat  before 
being  used,  nor  should  they  be  carried  together  in  the  same 
vessel  or  basket.  When  possible,  every  article  of  food  should 
be  washed  before  being  used. 

The  second  and  chief  part  of  our  task  is,  however,  to  keep 
our  animals  destined  for  slaughter  free  from  infection.  It  is  quite 
in  the  power  of  those  agriculturists  who  breed  animals  for  the 
market  entirely  to  eradicate  the  disease  from  their  stalls. 

Now,  with  regard  especially  to  swine,  the  idea  that  they  thrive 
better  amid  filth  must  be  looked  upon  as  a  prejudice  that  is  no 
longer  entertained  by  skilled  agriculturists.  The  habit  that  still 
prevails  in  some  farm-yards,  of  intentionally  giving  the  animals 
access  to  the  excrement  of  human  beings,  should  at  once  be  put 
a  stop  to  as  thoroughly  worthy  of  reprobation,  and  pigs  should 
be  so  enclosed  as  to  be  unable  to  wallow  about  in  the  dung- 
heap  and  other  filth. 

Though  the  ruminants  have  no  such  filthy  propensities,  still 
they  too  should  be  shut  out  from  access  to  human  excrement. 
With  this  object,  the  barbarous  custom  of  defecating  in  every 
place  promiscuously  should  be  put  down  with  a  high  hand. 

These  precautions  are  not,  howc^ver,  by  themselves,  sufficient 
to  prevent  the  infection  of  cattle.  For  we  know  that  the  mature 
segments,  especially  of  Taenia  saginata,  are  continually  being 
spontaneously  expelled  and  lost.     Infection  of  the  fodder  of  the 

VOL.  Vll.— 45 
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animals,  of  the  grass  or  of   the  hay,  may  in  this  way  readily 

occur.  The  domestics,  and  especially  the  out-door  servants, 
must  therefore  be  kept  under  observation,  and,  in  case  any  of 
them  be  found  to  have  a  tape-worm,  he  should  be  requested  to 
have  it  expelled.  The  presence  of  a  tape- worm  is  not  only  a 
constant  source  of  danger  to  tlie  health  of  the  individual,  but 
also  to  every  one  else  in  the  same  house  with  him  ;  and  a  person 
afflicted  with  TH3nia  solium  is  more  to  be  shunned  than  one  suf- 
fering from  small-pox  or  the  itcli.  It  is  hardly  necessary  to  say 
that  a  tape-worm  that  has  been  expelled  should  not  so  forth  be 
thrown  aside.  It  should  first  be  rendered  harmless,  wiiieh  is 
best  done  by  pouring  boiling  water  over  it. 

Finally  must  be  mentioned  the  danger  caused  by  irrigating 
meadows  with  tlie  contents  of  tlie  city  sewers.  C(3bbold  was  the 
first  to  draw  attention  to  the  fact  that  the  helmintha  might  be 
disseminated  in  this  way,  by  the  infection  of  the  larger  animals 
used  for  slaughtering.  This  view  met  with  great  opposition, 
and  indeed  the  careful  examination  of  a  beast  that  had  been 
kept  on  such  meadows  disclosed  no  embryos.  The  danger,  how- 
ever, cannot  be  denied,  for  the  eggs  of  tlie  tape-worms  would 
seem,  from  their  thick,  tough  shells,  to  be  likely  to  retain  their 
vitality  for  a  considerable  time.  An  experiment  tliat  1  made  on 
a  goat  by  feeding  it  on  the  pulp-like  remains  of  two  Tteni® 
gaginatfc  that  had  been  undergoing  decomposition  for  four  and 
six  weeks  during  the  summer,  turned  out  successfuh  The  limit 
of  their  powrr  of  vitality  does  not,  therefore,  seem  to  be  as  yet 
at  all  determined. 

G^lach  ^  was  cquaUj  successful  witli  the  eggs  of  Tecnia  Boliam. 


Taenia  SoliunL 

The  Armed  Tape -worm. 

When  fully  developed,  the  Tsenia  solium  usually  measures 
from  two  to  three  metres,  seldom  more.     Its  head  is  about  the 

'  1,  Hannover.  Jahrb.  1870,  p.  00. 
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Fio.  12. 


Enlnrpred  head  of  the 
Ttvnia  Rolium. 


size  of  the  head  of  a  small  pin.  Its  shape  is  somewhat  quadri- 
lateral, owing  to  the  four  prominent  sucking  discs.  The  top  of 
the  head  is  elongated  into  a  conical  protuberance,  the  rostellum, 
on  which  is  placed  a  coronet  of  small  hooks  (vide  Figs.  22,  23). 
The  hooks  are  arranged  in  two  circles,  an  outer,  containing 
small  hooks,  and  an  inner,  which  contains 
larger  ones.  The  points  of  all  these  hooks 
fall,  however,  in  the  same  circle.  The  lever- 
like ends  of  the  hooks  by  which  they  are  at- 
tached are  inserted  into  pocket-like  depres- 
sions, which  occasionally  are  strongly  pigment- 
ed. It  is  very  common  for  the  hooks  to  fall 
out,  especially  if  the  worm  has  been  expelled 
by  medicine  ;  but  by  means  of  a  pocket-lens 
we  can  always  say  that  they  have  been  there. 
It  happens  sometimes  also  that  only  the  hooks 
belonging  to  one  circle  are  lost,  leaving  a  sin- 
gle circlet  of  hooks  remaining.  The  suckers  are  very  movable  ; 
they  are  visible  to  the  naked  eye,  and  are  x>rotruded  so  far  that 
thc^y  appear  only  to  be  connected  to  the  head  by  slender  pedicles. 

The  neck,  which  joins  on  to  the  head,  is  about  three  centi- 
metres long,  and  does  not  present  any  appearance  of  segmenta- 
tion. The  segments  that  are  attached  to  it  are  very  small  and 
delicate,  but  they  become  larger  as  the  distance  from  the  neck 
increases.  The  end  of  each  segment  that  is  towards  the  head  is 
somewliat  smaller  than  the  end  that  is  away  from  it,  and  the 
small  end  of  each  segment  is,  as  it  were,  let  in  to  the  larger  end 
of  the  preceding  one. 

The  mature  segments  measure  when  in  a  state  of  relaxation 
from  nine  to  ten  millimetres  long,  and  from  four  to  six  mm. 
broad.  When  fresh  they  are  usually  more  or  less  contracted, 
and  consequently  appear  somewhat  furrowed  on  the  surface. 

AU  m'^asuremcnts  of  tape-worms  are  likely  to  be  inaccurate,  for  the  size  of  the 
wonn  undergoes  very  considera])le  variations  according  to  the  amount  of  contrac- 
tion [)resent  at  the  time.  The  worm  is,  as  a  rule,  measured  when  in  a  state  of 
relaxation. 


Tlie  genital  pore  is  situated  on  the  margin  and  a  little  behind 
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Miiiiirr  Hvnic'iit  of 
T:en{«i  Mil  I  HUH. 


Fifl.  14. 
IVInturc,  but  very 
imfritkfiil  M^iTiL'iiL 
or  the  #«jne. 


the  middle  of  each  segment,  and  alternates  iiTegularly  from  one 
side  to  the  other.* 

The  uterus  (Fig,  13)  forms  a   straight    line  passing  down 

tlie  centre  of  the  segment, 
from  which  from  seven  to 
twelve  branches  are  given  of! 
on  each  side.  These  branches 
are  placed  at  irregular  infer 
vals  from  one  anorlier,  and 
break  up  into  branches  lil^e 
a  tree.  The  segments  are 
occasionally  almost  sterile, 
and,  in  consequence  of  tlie 
small  number  of  eggs  that 
are  developed,  the  lateml 
branches  of  the  utenis  art? 
much  smaller  and  fewer  in  number  than  usual  (Fig.  14). 

The  other  parts  of  the  female  sexual  organs  present  a  some- 
what complicated  anungement.  They  consist  of  the  germ  stock. 
which  is  situated  in  the  hinder  part  of  the  segment ;  of  the  two 
yolk-stocks,  wdiich  are  situated  anteriorly  and  to  each  side  of  the 

ovary  ;  and  of  the  *' round  shaped 
body"'  (rundliehen  Kurper).  Into 
this  latter  open  the  ducts  of  the 
germ-stock  as  w^ell  as  the  common 
duct  of  the  two  yolk  stocks,  into 
wliicli  the  mus(!ular  vagina  itself 
opens.  The  uterus  also  commences 
from  this  '*  round  shaped  body/' 
The  male  organs  of  generation  consist  of  a  tolerably  thick 
seminal-diict  (Samenh^iter),  w^hieh  is  twisted  like  a  cork  screw» 
and  wlii(4i,  breaking  up  into  numerous  bninches,  spreads  itself 
over  the  anterior  pai't  of  the  segment.  On  these  branches  the 
numt^rous  seminal  vesicles  sit  like  berries. 

The  eggs  are  roundish,   and  are  on  an  average  0.032  mm. 


Fin.  15. 
Tyj:i^  lit  Tii-iMii  fsn- 

uis.  ■  bookf.  I  trj  all  r vo. 


Fio.  1G. 

BntitiirtTl  iijij  r»r  Tmnfa 

w;iliutii    fmtii    whirh    the 


*  For  a  fuller  account  of  the  anatomy  of  tlie  Tasma,  ride  ScIiUfferdeeker^  m  the  Jeo- 
oischc  ZeitKchrift,  etc  VIIL  p.  459,  1871 
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broad,  and  0.036  mm.  long.  They  are  enclosed  in  a  very  thick 
shell,  which  is  composed  of  radiating,  angular  staves,  arranged 
like  a  mosaic.  They  are  often  covered  with  a  delicate  albu- 
minous envelope  in  which  are  masses  of  granules.  The  shell  of 
the  ripe  egg  encloses  the  embryo,  a  delicate  mass  of  protoplasm 
armed  with  three  pairs  of  fine,  glistening  hooks. 

Running  along  the  whole  length  of  each  side  of  the  worm 
and  reaching  its  whole  length,  is  a  vessel,  containing  a  liquid, 
with  transverse  communicating  branches. 

Deformities  occur  frequently,  the  most  common  being  par- 
tial or  complete  fusion  of  two  consecutive  segments,  in  which 
way  segments  are  formed  having  several  genital  pores.  Very 
often,  too,  the  segments  are  stunted  and  full  of  flaws,  and 
fissures  and  holes  are  far  from  uncommon.  Most  of  these  are 
caused  simply  by  rupture  of  the  immensely  distended  uterus, 
the  eggs  thus  procuring  a  way  of  exit  for  themselves.  How- 
ever, now  and  then  we  find  this  splitting  and  perforation  not 
confined  to  the  mature  segments,  but  affecting  the  worm 
throughout. 

The  most  interesting  of  these  defonni ties  are  the  rare  instances 
where  two  worms  are  joined  together.  Along  the  whole  length 
of  the  flat  surface  of  one  worm,  another  worm,  which  is  set  on  the 
edge,  is  joined — the  second  worm  being  usually  stunted.  In 
other  cases  the  whole  worm,  instead  of  having  two  flat  surfaces, 
has  three,  is  in  fact  triangular. 

An  example  of  this  deformity  was  found 
by  Professor  Zenker  in  the  intestine  of  a  per- 
son who  had  died  of  tubercles,  along  with  thir- 
teen ]jroperly  formed  worms.  The  head  was 
furnished  with  six  suckers  and  twenty-eight 
booklets.  All  the  worms  were  young  exam- 
ples of  Taenia  solium,  and  in  none  had  any 
of  the  segments  arrived  at  maturity.  The  de- 
Fio.  17.  formed  worm  was  forty-six   centimetres  long, 

T ".'f  ^i^hmn'^K    and  looked  as  if  it  was  all  wrinkled  up.    It  had 
three  edges,   the  scn-tion  having  the  form  of  a 
Roman  Y,  and  all  the  genital  pores  were  situated  on  the  lowest 
edge. 
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Many  aimilar  double  monatcra  have  been  seen  by  Bremaer,^  Levaclier^*  Cnlltng- 
woith,*  und  Cobbuld,^  and  one  has  been  described  I  jy  the  bist- mentioned  author  undf  r 
the  name  Ta*nhi  lophosoina.  It  wouhl  appear,  however,  that  in  each  case  the  wumi 
belonged  to  the  species  T.  sa<^inata.  It  is  bIbo  plain  that  the  worm  describfd  bj 
KtlcheJiuxckter/  as  found  in  the  Hottentots,  is  nothing  but  a  double  monster  belong* 
iiig  to  the  T*  saginata  species.  In  none  of  ttiese  instances  waa  the  head  found.  Hettds 
with  six  suckera  have  been  seen  by  Kticbenmeister^  in  the  T.  ca?nurUB^  by  v.  SiebokP 
in  the  T.  echinococcus,  of  ^\  hich  he  ^ivca  a  drawings  and  by  Bremser  *  in  the  T* 
crussicoUiB. 

Tlie  T.  solium  in  its  embryonic  stage,  when  it  is  known  as  the 


Fio.  18(11). 
Fork  oontalnmg  thf  Cyslicctcua  oC 


Fio.  tl 
FUtbcned  border  of  cell-wall  of  the  C^'Btlocrcai  ocUttloive. 


Fio.  20. 
(nHtural  size). 


Flo.  21. 
Thc!^  sflimfi  f«eti  Ihifoogti 


Cysticercii3  celliilosa},   inhabits  the    intermuscular    connective 
tissue  and  other  parts  of  the  pig.     It  has  also  been  found  in  the 


'  I  c,  p.  t07,  Plate  III  Fi^  13-14. 

^  Comptes  rend.  XfIL  p.  (iOL 

Oled.  Times  and  Gaz.  Dec,  12,  1873. 

*  Transact,  of  the  PathoL  Society,  XVII,  p,  438, 

M.  c,,p,  93.  Pi.  III.  Fig.  14. 

« Ibid.  p.  94. 

1  Zeitachrift  f.  \inssenjcbjift-  Zoologie.  IV.  PI  IS,  Fig.  0, 

*L  c,  n.  108. 
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Fio.  22. 
StTonety  nmgnlfled  htmd  of  CysUoercTift  oeIlalo«8e. 


deer/  in  the  dog,^  and  in  the  polar  bear*  (of  course  when  living 
in  conlinement).  It  is  not  yet  certain  whether  it  occurs  in  rats 
and  monkeys  or  not. 

For  aix  account  of  its  occurrence  m  man,  refer  to  VoL  in.,  p.  801 ,  of  this  Cycle - 
picdm. 

The  Cysticercus  cellulosse  is  a  tliin* walled  vesicle  with  limpid 

contents,  seldom  exceeding 
the  size  of  a  pra  or  bean. 
This  vesicle  has  an  irregu- 
larly wavy  surface.  It  is 
usually  surrounded  by  a 
capsule  ot  connective  tis- 
sue, to  the  inner  surface  of 
which  it  is  closely  applied. 
At  some  place  on  the  sur* 
face  of  the  vesich:^  tliere  is 
a  more  or  less  well-iuarkfd 
depression.  Inside  the 
cyst,  and  visible  tlirough 
it,  is  a  firm,  round,  v/hitisli 
body,  wliicli  is  connected 
witli  the  depress^ion  in  the 
wall  of  tlie  cyst.  Ou  open- 
ing the  cyst,  this  body  is 
found  to  be  a  pear-shaped 
sac.  Inside  this  sac  is  the 
head  of  the  Cysticercus, 
turned  inside  out  like  the 
finger  of  a  glove.  The  head 
resembles,  iu  every  way, 
the  head  of  the  Tienia 
solium. 

There    are    two    ways   in  'Lats^  hook  rmm  the  inner*  an*!  mnftll  hook  fmtn  thfl  outer 

circliL'  i.if  Ihh  «i>fx-irot*n,  hh  vieweVl  frurii  JlttToreiiL  AiiiifiS.     (Still 
Whicll    we    may  prove    tlUlt       ui'>rev»owerriiHytii;wiifled.> 

f- — ' — ' — ■■ ^ " 

'  Krabhe^  quoted  by  Leurkart^  I.  p.  7-i5, 

'  Qerlach^  Hannover.  Jabrb.    ISG'J,  p.  09.     EfjhjJ"^  MittheOung.  aus  der  tliieriirztL 


Fia-  50. 
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the  Cysticercus  cellulospe  is  the  early  stage  of  development  of 
the  Tfenia  solium:  eitlier  by  producmg  Cystieercus  eelhilosse 
in  the  jjig,  by  feeding  it  on  the  ripe  segments  of  T,  solium, 
or  by  breeding  Tjtjniiitiulium  in  the  intestine  of  a  man  by  giv- 
ing him  pork  to  eat  tiiat  contains  the  Cystieercus  cellulosie. 
Now  both  of  these  methods  of  proof  have  been  frequently  success- 
fully carried  out,  though^  of  course,  the  latter  one  less  often 
than  the  former.  Tile  mutual  relation  of  the  two  is  therefore 
fully  e:5tablished. 

The  firat  person  who  succeeded  in  producing  the  Cf  sticercufl  cellulosfle  in  the  pig 
by  ftjeding  it  on  segments  of  the  T.  solium  containing:  eggs,  was  van  Bt-ncden,^  and 
similjir  experiments  were  afterwards  successfully  made  by  tlaubner  &nd  Kuchea- 
meistcr,*  Lcuckart,^  Qerlach^**  and  many  others. 

Kuchenineister  ^  wa*  tlie  lirst  who  succeeded  in  producing  Tienia  $(olium  Id  tl>e 
huoiau  intestine  out  uf  (Cystieercus  cellulosLe.  To  a  cidprit  condemned  to  duatb  be 
administered  a  number  of  embryos  three  daya  before  his  execution,  and  afterwaidi 
found  ten  had  l>3Come  everted  and  chaoged  into  Ta?nia,  some  of  which  were  ad- 
herent to  tlie  wall  of  the  inters  tine. 

In  another  esiJeriniL^nt"  tlve  culprit  was  given  twenty  embryos  four  months,  and 
the  same  number  two  and  a  half  months,  before  bis  execution.  At  the  post-mortem, 
nineteen  Tieniie  were  found,  some  of  wbicli  bad  mature  segments, 

Leuckart  "^  relates  another  successful  experiment  A  young  man  swallowed,  of 
his  own  accord,  four  embryos.  Four  months  afterwards  he  expelled  mature  tape- 
worm segments,  and,  after  Iwiing  treated,  two  examples  of  Ttenia  solium  were  ex- 
pelled.    Two  similar  experiments  were  also  suceef^sful.* 

I  myself  have  to  record  an  experiment  very  similar  to  those  of  KtlchenmeiBter.  A 
person  suITfring  from  tubercle  swallowed  twenty-five  embryoa,  freshly  taken  from  a 
pig.  eighteen  days  before  bis  deiitb.  At  the  post-mortem  twelve  worms  were  found  in 
the  intestine.  They  had  all  thu  characteristic  marks  of  the  Tienia  solium,  but  were, 
however,  all  very  aniall,  and  in  nuue  was  there  any  formation  of  segmenta  risible  to 


'  Aniiales  des  sci,  natur,  1854,  I.  p.  104, 

^Magmm  f.  Thierlxeilk,  IS-ja^  p*  105,  and  *'0n  Parasites,"  p.  76. 

=  L  c.,  I.  p.  221K 

*  Jahresb.  cler  Thierarzneischule  zu  Hannover.  1869,  p.  60- 

'Wiener  met!.  Wochensclir.  1855,  No.  1. 

•Deutsche  KUuik,  1800,  No.  20. 

■■  Die  Blasenbandwiirmer  und  ihxe  EntwiekelunsT*  Giessen,  1850,  p,  63»  On  Para- 
sitis,  I.  p.  3fi:S 

**  Iki'tfihm^  Disaertat.  sur  les  m^^tamorpho.  dea  ceBtoidea.  These  de  Montpellier,  Ka 
100, 1850.  IMtenlmeh,  WochLnRcbrifL  f.  Thierheilk,  IL  pp.  301  and  353.  (Theoe  are  taken 
from  Lmckart^  Farasiten,  1.  p»  233.} 
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the  naked  eye.  The  search  was  rendered  so  difficult— by  the  intestines  being  filled 
with  a  quantity  of  turbid  yellow  chyme— that  at  first  I  had  little  hope  of  finding 
the  young  Taenia.  It  is,  therefore,  not  to  be  wondered  at  if  all  the  animals  that  were 
introduced  were  not  found,  even  supposing  that  every  one  of  them  had  become 
developed. 

There  have  been  numerous  experiments  made  to  try  if  by  feeding  animals  on  the 
Cysticercus,  the  corresponding  Taenia  could  be  produced,  but  in  vain.  Like  many 
others,  I  too  have  made  unsuccessful  experiments  on  dogs,  rabbits,  and  guinea-pigs, 
and  also  on  a  monkey,  the  Macacui  cynomolgus  from  the  East  Indian  Islands.  The 
tape-worm  heads  tliat  had  been  introduced  into  the  first  animals  were  sometimes 
found  as  late  as  twenty- four  hours  after  their  introduction,  after  which  time  they 
disappeared  entirely,  evidently  having  been  digested. 


Distribution. 

Tsenia  solium  is  only  found  in  the  small  intestine  of  man.  The 
head  is  usually  fastened  to  the  mucous  membrane  of  the  intestine 
in  its  upper  third,  and  takes  such  a  firm  grip  that  the  neck  often 
gives  way  before  it  will  let  go  its  hold.  The  neck  and  the  first 
segment  of  the  worm  usually  lie  coiled  up  in  a  mass  about  the 
head  of  the  animal.  From  this  point  the  worm  extends  down- 
wards through  the  small  intestine,  being  folded  on  itself  here  and 
there,  and  usually  reaches  to  its  lower  third,  seldom  as  far  as  the 
ciecum.  Mature  segments,  either  single  or  in  short  pieces,  are 
usually  found  about  the  lower  portion  of  the  colony,  and,  when 
the  worm  is  quite  fully  grown,  ripe  segments  are  usually  to  be 
seen  scattered  singly  throughout  the  large  intestine. 

Up  to  the  present  time.  Taenia  solium  has  not  been  found  except  in  man;  we 
must  therefore  look  upon  it  as  being  peculiar  to  him.  The  many  endeavors  to  pro- 
duce it  in  animals  have  all  been,  as  lias  already  been  mentioned,  fruitless. 

The  above  description  is  founded  on  the  position  in  which  the  worm  was  found 
in  post-mortems  made  shortly  after  death. 

Up  to  the  i)resent  time  we  do  not  possess  thoroughly  reliable 
accounts  as  to  the  geographical  distribution  of  the  Taenia  solium, 
for  it  has  not  been  distinguished  by  authors  from  the  Taenia 
saginata.  Since  its  distribution,  however,  must  depend  on  that* 
of  the  animal  in  which  it  exists  in  an  embryo  condition,  we  may 
conclude  that  it  corresponds  to  that  of  the  pig.  H(Mice,  Taenia 
solium  will  be  found  among  all  nations  that  do  not  despise  pork. 
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Taenia  solium  is  veiy  frequent  in  Euroi>e  and  America.  It 
would  appear  not  to  be  quite  so  common  in  the  remaining  tliree 

divisions  of  the  globe.     In  Europej  the  middle  of  Germany  is  re- 
markable as  being  the  land  where  it  is  most  widely  diffused. 

la  Holstein  I  meet  with  the  Ttenia  sagiiiata  four  times  aa  often  as  the  Taenia 
Boliam. 

Of  100  cases  that  Krabbe '  obsen^ed  in  Copcnhiigea  and  the  surrounding  countrj, 
53  were  Teenia  soli  am  and  37  Ttenia  sa^cinata. 


Tiema  SE^inata' 
The  Unarmed  or  Fat  Tape- worm. 

The  Taenia  saginata,  when  fully  developedj  is  far  larger,  and 
is  in  its  geneml  formation  muck  stronger,  thicker,  fatter,  and  less 
transparent  tlian  tlie  Taenia  soliunij  and  grows  to  a  length  of  six 
metres.     The  head  is  far  larger  than  that  of  the  T^nia  solium, 


StTtingljr  plFTinentetl  head  of  T.  lu^ii 


Kcad  of  T.  ea^uata  witbocit  plgmeol;. 


measuring  2.50  mm,  broad.  It  is  furnished  with  four  powerfal 
sucking-discs,  but  the  rostellum  and  circlet  of  hooks  are  wanting^ 
and  in  phice  of  the  latter,  there  is  in  tlie  centre  of  the  head  a 
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small  frontal-sucker.  At  times  it  is  quite  free  from  pigment, 
at  others  it  is  more  or  less  pigmented,  while  occasionally  it  is 
almost  saturated  with  black  pigment,  the  coloring  matter  being 
especially  massed  round  the  suckers. 

LfCuckart  says  that  there  are  small  rudimentary  hooks  round  the  frontal-sucker. 


The  neck  is  very  short,  and  a  few  milli- 
metres behind  the  head  we  can  readily  make 
out  with  the  naked  eye  the  indications  of 
commencing  segmentation. 

The  ripe  segments  average,  when  in  a  relax- 
ed condition,  from  sixteen  millimetres  long  and 
seven  mm.  broad  to  twenty  mm.  long  and  live 
mm.  broad.  The  genital  pores  vary  irregularly 
from  one  side  to  the  other,  and  are  situated  on 
the  margins  of  the  segments  and  somewhat 
behind  tiie  median  line. 


Fi^'.  X>«(10). 
Ili|x»   Kcgmciit  of    Tcenia 
Rnf^in.-itu.      (Miiguified      aix 
diamcUirrt. ) 


What  was  said  before  about  the  measurements  of  Ttenia  solium  (v.  p.  707)  is 
equally  true  about  those  of  Ta*nia  saginata. 

The  uterus  lias  on  each  side  from  fifteen  to  twenty  lateral 
branches,  which  divide  dichotomously.  In  other  respects  the 
sexual  apparatus  closely  resembles  that  of  the 
Tsenia  solium. 

The  eggs  are  usually  somewhat  oval,  and  also 
somewhat  larger  than  that  of  the  Tfenia  solium  ; 
they  measure  ou  an  average  0. 035  mm.  broad 
and  0.039  mm.  long.  Their  structure  is  quite 
the  same  as  that  of  the  eggs  of  T.  solium, 
but  the  shells  are  slightly  thicker.  The  enclosed  embryo  con- 
sists of  a  mass  of  protoplasm  with  three  pairs  of  small  chitine- 
liooks. 


Fig.  27. 

EgR  of  T  sapinntn,  with 
hix-hooketl  nnbrjo. 


The  size  and  shape  of  the  cgc«;  do  not  enable  us  to  distinguish  tliem  from  those 
of  T.  solium.  For  the  eggs  of  the  latter  wc^nn,  when  seen  from  the  side,  are  some- 
what oval,  and  the  difference  in  size  is  so  small  that  it  could  only  be  appreciated 
when  the  eggs  of  the  two  sj)ecies  were  placed  together.  The  eggs,  too,  of  the 
same  species  vary  greatly  in  size.     The  result  of  very  numerous  measurements  of 
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eggB  gaTcO.(M7  mm.  in  length  and  0,043  mm,  in  breadth,  as  a  tgtj  rare  maximtmif 
the  average  minimum  being  0.037  and  0.032  railli metres.  In  esUnLatiiig  the  aTer- 
agc  size  given  above,  this  exceptional  maximum  was  not  included*  Eggs  measor* 
ing  0.Q41  mm.  long  and  0.036  mm,  broad  were  not  unfrequtfOtlj  met  with,  and 
are  included  in  the  above  average. 

The  variations  in  the  smc  of  the  eggs  of  Taenia  solium  were  not  nearlj  so  great 
The  tliickness  of  tiie  egg  shells  of  T,  saginata  is  from  0.0057  to  0.00t>4  mm. ;   of 
Ticnia  sol,  from  0,0050  to  0,0057  mm. 


A 


FifiH.  m  and  m 

Eiubryo^si  of  T.  «airinftiiw  witb,  numvr- 

Fio.  .'»U. 
Hoolcji  lor^i'^y  inairniflvd. 


Tig.  31, 
with  norar-niiiH  j^enltal  porep,  come  of 


It  is  not  at  all  uncommon  to  find  embryos  of  T.  saginata  that  have  numerocii 
hooks.  In  one  exjmiijle  of  T.  Kugrnuta,  which  was  in  other  respects  deformed,  I 
found  nunierons  embryos  with  twelve  and  sixteen  hooks,  and  one  that  had  as  many 
as  thirty-two.  Some  of  these  hooks  were  i>erfectlj  formed ;  others  were  nothing  but 
short,  clumsy  rods  of  eh i tine. 

Defoniiiric^s  similar  to  those  met  with  in  the  T.  solium  are  of 
frequent  ocr urrent'p.  Very  ol'ten  the  segnienta  are  stunted,  or 
sterile,  or  full  of  Haws.  At  other  times  several  are  joined  to- 
getlier,  and  form  one  immense  segment,  having  several  genital 
pores.  If  i^everal  such  segments  are  found,  it  is  usual  for  some 
of  the  genital  oj>eniugs  to  be  situated  on  the  broad  surface  of 
the  segment,  instead  of  nn  the  margins.  Thus»  in  eaeh  of  the 
cases  re])resentrd  in  the  aeeomjianying  wood-cut  tliere  are  three 
genital  openings  on  the  broad  surfaces  of  ihe  segments. 
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In  the  Museum  of  the  College  of  Surgeons  in  London  there  is  a  specimen  of  such 
a  segment  which  is  of  gigantic  size.  I  counted  twenty  genital  openings  on  it,  two 
of  which  were  situated  on  the  broad  surface  of  the  segment.  The  other  side  of  the 
segment  could  not  be  seen. 

Double  monstrosities,  similar  to  those  found  in  T.  solium, 
also  occur,  and  are,  it  would  appear,  more  common.  Thus,  the 
worm  described  by  Kiichenmeister^  as  occurring  especially 
among  the  Hottentots,  as  well  as  those  described  by  Bremser, 
Cobbold,  and  CuUingworth,  belongs  most  probably  to  this  spe- 
cies. None  of  the  heads  of  these  worms,  however,  have  as  yet 
been  obtained. 

The  ruminants  must  be  looked  upon  as  the  hosts  of  the  T. 
saginata  during  its  Cysticercus  condition,  the  embryos  having 
been  found  in  the  voluntary  muscles,  in  the  heart,  and  in  the 
brain  of  these  animals.  Up  to  the  present  time  they  have  only  been 
found  in  the  cow  and  in  the  giraffe ;  but  they  have  been  arti- 
ficially produced  in  the  calf,  the  goat,  and  the  sheep,  by  feeding 
these  animals  with  segments  of  the  worm.  Tliis  is  probably 
because  the  ruminants,  taken  as  a  class,  present  conditions  that 
are  favorable  to  the  development  of  the  Cysticercus  of  the  T. 
saginata. 

It  is  a  most  remarkable  fact,  that,  though  T.  saginatoe  are  so  common,  their 
embryos  have  very  rarely  come  under  observation.  Witlx  tlie  exception  of  Knoch,' 
who,  writing  from  St.  Petersburg,  speaks  of  tliem  as  of  common  occurrence  in  cow's 
flesh,  no  one  has  observed  them  in  Europe,  except  Professor  Moljius,'  who  found 
tliem  in  a  giraffe  that  was  in  the  Zoological  Gardens  in  Hamburg.  Tlie  Patho- 
logical Institution  of  Kiel  has  in  its  possession  a  portion  of  an  ox-tongue  containing 
them,  which  was  presented  to  it  by  Dr.  Closs,  of  Frankfort-on-thc-Main.  In  the 
Senkeubergcr  Museum  tlicre  is  another  portion  of  this  tongue.  The  only  other 
person  who,  so  far  as  I  know,  has  seen  them  is  an  English  doctor,  wlio  met  with 
them  in  India,  and  who  says  they  are  constantly  met  with  in  the  flesh  of  the  cow, 
and  who,  without  recognizing  their  true  nature,  has  given  a  most  accurate  descrip- 
tion and  drawing  of  them.** 


*  For  the  references,  see  under  T.  solium,  p.  710. 
«  Petersb.  med.  Zeitng.  X.  p.  245,  18G0. 

»  NoU,  Zoolog.  Garten.  XII.  p.  1G3. 

*  In  a  report  of  the  Indian  Government  for  1770,  which  I  had  the  opportunity  of 
seeing  at  the  house  of  Dr.  Cobbold,  in  London. 
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Tho  Cjsticercus  of  the  T.  saglnata  has  been  bred  in  eowi  by  Leuckart/  Moalcr,* 
St.  Cyr,=  CobbokT/  Zftnt,*  and  Prt>bstmayr.« 

In  the  ff(Mit  by  Zenker'  three  times,  and  by  nie  once. 

In  the  sheep  f  once  by  me,  and  probably  once  by  Cob  bold." 

Unsuccessful  attt^mpts  have  been  made  to  produce  tbem  in  the  aheep^  by  Zum 
and  Leuckart ; '  in  sioine^  l>y  Kuchenmeistcr,  Zenker, ""  Leuckart,*  and  Schmidt ; '  in 
Ihc  dog^  by  Probstmayr  *  and  by  me ;  in  rabhiti^  guinea-piga,  and  an  ape^  by  me. 

The  particulars  of  my  experiments  wiU  be  given  in  another  place. 

There  are  many  grounds  for  the  striking  fact  that  the  Cysti- 
cercus  of  this  very  prevalent  species  of  Tienia  should  be  met 
with  so  very  rarely.  One  of  the  principal  of  them  is,  that  the 
conditions  are  not  favorable  to  the  introduction  of  a  large  num- 
ber of  eggs  into  the  cow  ;  for  the  T.  saginata  deposits  the  greater 
number  of  its  eggs  while  still  in  the  intestine.  These  are  passed 
along  with  the  faeces,  to  which,  from  the  habit  of  the  animal,  it 
seldom  has  access,  Furtherj  the  segments,  from  which  most  of 
the  eggs  have  escaped,  are  being  continually  expelled  singly,  and 
are  conspqnently  distributed  over  a  very  large  area.  Thus,  even 
if  one  of  them  is  aceideutally  introduced  into  the  animal  along 
with  its  foddei\  no  very  extensive  invasion  of  embryos  can  take 
place  \  and,  finally,  the  embryos,  being  distributed  over  such  a 
largp  animal,  are  not  so  readily  found. 

The  CysticmTus  of  the  T.  saginata  consists  of  an  oval  cyst, 
which,  when  developed,  is  perhaps  somewhat  smaller  than  that  of 
the  T.  solium.  At  one  end  of  the  cyst  may  be  seen  the  place  into 
which  the  head,  which  is  inverted  like  the  linger  of  a  glove,  is  in- 
serted. It  is  separated  from  the  rest  of  the  contents  of  the  cyst 
by  a  delicate  membrane,  which  is  known  as  the  *' mantle."  The 
head  exhibits  the  mai^ks  cliaincteristic  of  the  Tfenia  saginata, 
viz.,   four  powerful  sucking-discs,    without  any  hooks.      The 

1  Pamfiiten,  I,  pp.  2E>il,  40f),  41  i  (in  fiheep),  747  (in  awine). 
'  nelmiEthol,  Stmiien.  Berlin,  1864. 

*  Journal  de  Tanatomie,  1873. 

*  Suppleinunt  to  the  treatise  on  Entozoa.  p.  18. 

*  Zoupntholofi^.  Lrtitprsiichnijg'.  1872.  pp.  53  and  57. 

^  Jahrb,  tl,  Miinchener  Thierarzndstihule,  18159-1870, 

'  Sitzungsberichte  (b  Erlan^'er  phja.-inedic,  Societ,  1865^7,  p.  15  j  and  ibid.  IV.  p. 
71,  1872. 
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worm  is  fully  grown  twelve  weeks  after  the  animal  experimented 
on  has  swallowed  the  eggs,  though  the  embryos  continue  develop- 
ing for  some  time  longer. 

The  embryo  (at  least  in  the  sheep  and  goat)  is  surrounded  by  a 
very  thick  capsule  composed  of  connective  tissue,  the  inner  sur 
face  of  which  is  usually  covered  with  a  copious,  yellow,  unctuous 
deposit. 

The  Cysticercus  of  the  Taenia  saginata  seems  to  be  much  short- 
er-lived than  most  of  the  other  Cysticerci,  numbers  of  them  dying 
even  before  they  have  become  fully  developed,  and  a  large  por- 
tion perishing  prematurely  after  being  fully  developed.  After 
the  death  of  the  embryo,  it  and  its  capsule  are  transformed  into 
a  small  node  filled  with  a  greasy,  greenish-yellow  pulp. 

With  regard  to  the  identification  of  the  T.  saginata,  there 
can  nowadays  no  longer  be  any  doubt 
but  that  Kiichenmeister  has  correctly 
laid  down  its  distinguishing  character- 
istics. I  myself  have  had  the  oppor- 
tunity of  examining  thirty  perfect 
specimens  of  the  T.  saginata,  two  while 
still  in  the  small  intestine.  In  every 
one  of  these  cases  the  characteristic 
features  by  which  it  is  distinguished 
from  the  T.  solium  were  well  marked  ; 
the  head  was  much  larger  and  the  suck- 
ing discs  much  more  powerful  ;  the  ros- 
tellum  and  circlet  of  hooks  were  absent ; 
the  number  of  the  lateral  branches  to 
the  Uterus  were  much  more  numerous,  in  thdr  hIzo  Drawn  wuh  a  prism. 
and  the  bmnches  themselves  divided 
dichotoniously  ;  the  whole  worm  was  fatter  and  more  powerful. 


Fm.  3-2. 
Hpftd  of  thoT.  solium  within  that  of 


In  the  rare  case  of  both  T.  solium  and  T.  saginata  being  present  at  the  same 
time,  difficulty  might  ])e  experienced  in  making  a  positive  diagnosis  till  after  the 
expulsion  of  the  worms. 

It  is  no  longer  necessary  to  refute  the  idea  thatT.  saginata  is  nothing  but  an  indi- 
vidual T.  solium,  which  lias  lost  its  hooks  and  rostellum,  and  whose  sucking-discs 
have  become  hypertrophied  from  the  increased  amount  of  work  thrown  upon  them. 
Examples  of  Taenia  solium  arc  frequently  observed  which  possess  very  few  hooks, 
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and  whose  heads  and  suckers  differ  neither  in  size  nor  id  iippearance  from  those  of 
wonna  having  the  full  number  of  Ijooks.  I  have  in  aiy  posacaaion  such  a  head,  the 
Buialkr  circJet  of  hook^  alone  being  present. 

The  successful  results  tliat  have  attended  the  attempts  to 
produ(*e  tlie  euibryos  in  ruounaiits  b}^  feeding  tliem  upon  llie 
eggs,  coupled  with  the  lacli  of  success  of  all  attempts  to  produce 
them  iu  other  animals,  especially  in  swine,  are  incontrovertible 
proofs  that  they  do  not  belong  to  the  same  species. 

The  doubts  also  that  liave  been  raised  as  to  tlie  Cysticercua 
cellulosie  of  the  pig  being  the  youthful  form  of  the  T.  solium, 
have  been  quite  silenced  by  the  discovery  of  Kiichenmeister's^ 
tliat  there  are  two  varieties  of  the  Tfenia.  Before  this  it  had  btM^n 
especially  objected  that  tape-worms  were  very  frequently  met 
with  in  pei'isoos  who  entirely  abstained  from  pork  as  an  article  of 
diet. 

Dlstrilndhn, 

The  T.  saginata  inhabits  the  small  intestine  of  man.  The  head 
is  attachrd  in  the  neighborhood  of  the  termination  of  the  upper 
third  of  the  intestines,  and  is  surrounded  by  coils  of  the  upper 
portion  of  the  colony.  From  this  the  woi-m  extends  downwards 
in  loose  coilsj  seldnm  reaching  as  far  as  the  cfecnni.  Mature 
detached  segments  an^  found  about  the  lower  portion  of  the  worm. 
It  is  peculiar  to  man,  and  has  never  yet  been  found  in  one  of  the 
lower  animals. 

As  to  the  geographical  distribution  of  the  T.  saginata,  what 
lias  been  said  on  the  subject  wht^n  speaking  of  theT.  solium  holds 
good  in  a  general  way  liere.  From  the  accounts,  however,  that 
have  reached  us,  we  can  n*adily  see  that  it  is  much  more  eom- 
mon,  and  is  met  with  over  an  iinniensel}^  greater  area,  than  the  T. 
solium. 

Tlie  countries  where  it  is  most  ]>revnhMit  are  Africa  and  Asia.  In  Abjpssinia  hoth 
old  and  younr^,  men  and  women,  suffL-r,  and  travellers  who  adopt  the  Al]>j8einian 
cuEtoms  are  cirtain  to  arquire  Uiem.  In  the  rest  of  Africa  they  appear  to  l)e  quite 
a9  freqnent. 

In  Europe  the  worm  la  widely  9])read|  though  not  in  sucti  enormoxis  nnmben  «a 
in  Africa,     It  is  the  worm  most  commonly  met  with  iu  Southern,  and  fjart  ot 
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Northern  Gsrmany,  while  in  the  Central  and  North-western  parts  T.  solium  exceeds 
it  in  frequency. 

Of  one  hundred  cases  of  tape- worm  that  Krabbe  (1.  c.)  observed  in  Copenhagen 
and  the  surrounding  country,  tliirty-seven  were  cases  of  T.  saginata. 

In  Vienna,  Bremser  and  Wawruch  only  observed  the  T.  saginata. 


Tffinia  EUiptioa  (Caotunerina). 

This  is  a  delicate  tape- worm,  which  measures  from  one  hun- 
dred to  three  hundred  millimetres  in  length.  The  head  is  furnished 
with  a  rostellum,  which  the  animal  has  the  power  of  projecting 
forwards,  on  which  are  placed  about  sixty  hooks,  arranged  irregu- 
larly in  three  or  four  rows.  The  anterior  portion  of  the  body  is 
like  a  thread,  and  the  segments  are  very  short ;  more  posteri- 
orly they  become  somewhat  longer.  As  they  become  ripe,  the 
divisions  between  the  segments  become  more  ahd  more  marked, 
so  that  the  worm  presents  a  chain-like  appearance.  The  ripest 
segments  have  a  reddish-white  color,  and  very  readily  become 
detached.  They  creep  about  actively  in  the  intestine,  and  are 
then  either  expelled  with  the  fieces  or  escape  of  themselves. 
The  eggs  measure  0.05  mm. 

It  is  doubtful  whether  two  different  species  inhabit  the 
dog  and  the  cat,  for  the  differences  that  have  been  given  are 
very  slight,  and,  it  would  also  appear,  not  always  present.  In 
each  segment  there  is  a  double  set  of  sexual  organs,  and  there 
is  a  genital  pore  situated  on  each  margin  of  the  segment. 

According  to  Melnikow,'  the  embryo  of  this  tape- worm 
inhabits  the  dog  louse,  Trichodectes  canis. 

This  worm  inhabits,  in  considerable  numbers,  the  small  in- 
testine of  the  dog  and  cat,  and  has  frequently  been  found  in 
man,  especially  in  children.' 

Teenia  Flavopunctata. 

Tliis  is  a  small  tape-worm,  measuring  from  200  to  300  mm.  in 
length.    Up  to  the  present  time  the  head  has  not  been  seen.    The 


'  Arch.  f.  Naturgeschichte,  1860. 

'  Linn^,  Amoenitat.  acad.  II.  p.  81.     Solztnann,  Deutsche  Klinik,  18G1,  32.  Leuck- 
aH,  L  c,  p.  402.     Krahbe,  1.  c. 
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segmeots  measure  in  the  forepart  of  the  body  from  0.2  to  0.5  mm, 
in  length,  by  from  1  to  1,25  mm.  in  breadth.  In  the  median  line, 
bnt  more  towards  the  posterior  edge  of  each  segment,  is  a  toler- 
ably large  yellow  spot,  which  is  the  receptaculum  full  of  seed. 
Towards  the  free  end  of  the  warm,  the  segments  increase  to  I 
mm.  long,  and  from  2  to  2.3  mm,  broad.  Instead  of  a  yellow  spot, 
the  whole  segment  is  now  of  a  brownish  gray  color,  from  being 
almost  entirely  tilk*d  vvitli  eggs.  The  eggs,  whicli  have  a  smooth, 
double  covering,  measure  0.Q6  mm*  The  uterus  is  simply  a 
Bmooth  cavity  tliat  occupies  nearly  the  whole  segment.  All 
the  genital  pores  are  situated  on  the  same  margin. 

This  worm  has  only  been  found  once.  Weinland  *  found 
fragments  of  six  specimens,  that  had  been  expelled  by  a  child 
nineteen  months  old,  in  the  Museum  of  Pathological  Anatomy 
in  Boston. 

Tenia  Nana. 

A  tape-worm  15  millimetres  in  length.  The  head,  which  is 
spherical,  lias  four  round  sucking-discs,  and  an  oval  rostellum, 
with  a  singh^  row  of  very  small  hooks*  The  segments,  whicli 
are  from  150  to  170  in  number,  are  short,  the  broadest  of  them 
measuring  OS^  mm.  The  uterus,  which  corresponds  to  the  shape 
of  the  segments,  contains  numerous  eggs,  which  have  a  double 
envelope,  and  measure  0,04  mm,  in  diameter.  The  genital  pores 
are  all  situated  on  the  same  margin. 

This  small  tape-worm  was  once  found  by  Bilharz'  in  Egypt. 
It  occurred  in  ininimerable  numbers  in  the  intestines  of  a  boy 
who  had  died  of  meningitis, 

Spooner '  states  that  he  has  found  it  in  a  young  man,  in  whom 
it  gave  rise  to  symptoms  similar  to  those  produced  by  the  other 
varieties  of  Taenia. 

'  Be<w>hreibua^  zweier  neaer  Tanioiden  aiis  dera  Menschen,  Jean,  1S61.  p.  $, 
Kepriut  from  the  TransnctiooB  d.  k.  L.  C.  D.  A.  XXVIIl. 

-  Zeitflchrift  f.  wifmanchafti .  Zoolog.  4,  p.  04,  8.'}3.     LeuekarU  i  c,  p.  393. 

^  Am.  .Toum.  of  Med.  Sci.  Jan.  1^73.  fJahreabencht,  1873,  II,  p.  6.)  The  oHffinal 
WiiB,  ui^forttinatfly,  not  at  my  ilisposaL  Conisidenny'  the  ^reat  similarity  between  the  T. 
nana  and  the  T,  H  ivo punctata,  we  may  be  allowed  the  conjecture  that  the  woim 
probably  belonged  to  the  latter  species,  especially  aa  Spooner's  ob«ervatioa  was  made  in 
America.     It  lis  to  be  regretted  that  nothing  la  aoid  about  tho  formation  of  the  head. 
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Tffinia  Hadagascariensu. 

This  worm  has,  up  to  the  present  time,  only  been  met  with 
broken  up  into  fragments  ;  the  head  has  not  as  yet  been  found. 
The  segments  in  the  middle  of  the  worm  measure  0.8  mm.  long, 
and  2.2  mm.  broad ;  those  more  posteriorly  measure  from  3  to  4 
mm.  The  genital  pores  are  all  on  the  same  margin.  The  eggs  are 
said  to  be  packed  up  in  capsules,  each  containing  from  300  to 
400  eggs.  Of  these  capsules  there  are  from  120  to  150  in  each 
segment. 

This  worm  was  observed  twice  by  Grenet  in  Mayotta  (Comoro 
Islands),  and  has  been  described  by  Davaine. '  Grenet  saw  it  in 
two  children,  one  of  whom  was  eighteen  months  and  the  other 
two  years  old. 

Bothriocephaliu  latus. 

Bothriocephalus  latus  is  the  largest  of  all  the  tape-worms  that 
inhabit  the  human  intestines,  and  is  said  to  attain  to  a  length  of 


Fio.  33. 


Fio.  34. 


a,  Hi^d   of  Bothriooc-        Tlif>e  ROfftnentof  Both- 
phnhifl  latu-j  seen  from  the    rio^cph.     lat.     (mag.    6 
Bido  (ma>rnifio(n.     b.  The    diam.). 
fiame    xeen     from    above 
( natural  size). 


Fio.  35  (5). 

Young  egg  of  the  Both, 
latus. 


Fio.  30. 

Egg  in  which  the  em- 
bryo has  become  develop- 
ed (Leuckart). 


from  5  to  8  metres.   The  head  is  almond-shaped,  and  about  2  mm. 
long  and  1  mm.  broad.     The  fiat  surfaces  of  the  head  correspond 


to  those  of  the  body. 


Along  each  side  of  the  head  runs  a  fissure- 


^  Archives  de  m^d.  nav.  1870. 
p.  371,  1870.) 


(Nouv.  diet  de  m4d.  et  de  chir.  red.    Jaccoud,  13, 
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like  pit  in  whicli  its  suction  apparatus  is  placed.  When  tresli 
the  worm  has  a  dull  bluish  gmy  color. 

The  iindevelopt^d  segmenis  are  from  three  to  four  times  ag 
broad  as  they  are  long,  or  from  10  to  15  mm,  broad  and  from  3 
to  4  mm.  long;  tlie  ripe  ones  are  almost  square,  and  measure 
about  5  mm,  each  way. 

The  genital  pores  are  situatfd  in  the  centre  of  the  broad  sur- 
face of  the  segments,  and  are  all  on  the  same  side.  The  segments 
that  are  nearly  mature  show  a  brown  marking,  like  a  rosette,  in 
the  centre.  This  is  caused  by  the  numerous  convolutions  of  the 
uterus,  which,  though  at  first  a  straight  canal  running  fi-om  before 
backwards,  has  assumed  this  shape  and  color  from  the  number 
of  brownly  pigmented  eggs  that  it  contains. 

The  ef/gs  are  oval,  with  thin  shells,  which  are  of  a  light  brown 
color.  They  are  furnished  at  one  end  with  an  operculum  or  lid, 
wliich  is  separated  from  the  rest  of  the  egg  by  a  well-marked  line, 
and  is  very  easily  recognized.  They  contain  a  more  or  less 
coarsely  granular  mass.  If  the  ripe  eggs  are  presented  in  water, 
in  the  course  of  some  months  six-hooked  embryos  become  deveb 
opi^d  in  them,  wiiich  creep  out  as  soon  as  tlm  lid  has  been  cast 
off.     These  embryos  are  surrounded  by  an  envelope  which  is  set 


Fio  ^. 
Embryo  with  cillery  envelope 


Embryo  captinir  off  It*  dllhry 
en  veil  ij'^  it  rA^uckare ). 


all  over  with  long  cilia.  By  means  of  this  covering — the  cilia  of 
wliich  are  in  actii^e  motion^they  swim  about  in  the  water. 
After  fi'om  four  to  six  days  the  embryo  puts  off  tliis  cover- 
ing, but    it   is   still    enveloped    in  a    clear   albuminous    mass. 
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This,  too,  it  loses  after  a  time,  without  however  at  once  dying. 
Leuckart  has  seen  them  creeping  about  for  some  time  afterwards 
by  means  of  amoeboid-like  contractions.  Their  further  fate  is 
wholly  unknown. 

Bottcher  thinks  that  the  broad  surface  of  the  head  corresponds  to  the  edge  of 
the  segments,  Trhich  is  exactly  the  opposite  to  Leuckarts  idea  (Virchow's  Archiv, 
30,  p.  103,  1864). 

Knoch,'  of  St.  Petersburg,  is  of  opinion  that  eggs  of  the  Bothriocephalus  latus, 
if  introduced  into  the  intestinal  tract  of  man,  immediately  begin  to  develop  into 
tape- worms.  He  supports  this  opinion  by  a  number  of  unsuccessful  attempts  he  has 
made  to  procure  the  animal  in  the  intermediate  condition,  by  bringing  the  embryos 
of  Bothriocephalus  into  contact  with  different  aquatic  animals.  In  no  case  was 
there  an  immigration  of  the  emijryos  nor  the  production  of  any  intermediate  stage. 
On  the  other  hand,  after  having  fed  two  dogs,  one  several  times  with  the  undevel- 
oped eggs,  and  the  other  for  eight  days  with  embryos,  he  found  in  tlie  former,  four 
months  afterwards,  seven  examples  of  Bothriocephalus  in  different  stages  of  develop- 
ment, and  six  weeks  afterwards  he  found  in  tlie  latter  two  worms  measuring  one 
and  one  and  a  half  inches,  and  also  two  mature  worms  measuring  eighteen  and 
twenty-one  inches  respectively.  In  another  dog,  which  a  year  previously  had  been 
given  embryos,  and  two  montlis  previously  a  piece  of  a  Bothriocephalus,  he  found 
a  young  Bothriocephalus  in  the  small  intestine,  and  a  fully  grown  one  further  down. 
Knoch  thinks  that  these  worms  were  the  products  of  the  embryos  he  himself  gave 
tliedogs,  and  therefore  considers  himself  justified  in  holding  the  al)Ove  opinion. 

Since,  however,  Bothriocephalus  is  very  often  found  in  dogs  (see  further  on), 
these  experiments  prove  very  little,  especially  as  similar  experiments  have  failed 
when  made  in  places  where  Bothriocephalus  was  not  prevalent.^ 

Tlierefore,  until  similar  experiments  to  those  made  by  Knoch  have  been  made 
successfully  in  some  places  where  Bothriocephalus  is  not  i)revalent,  we  must  con- 
tinue to  dou])t  the  accuracy  of  the  conclusions  he  has  drawn  from  them. 

It  is  far  more  probable  that  Bothriocephalus  latus  exists  during  its  immediate 
stage  of  development  in  some  aquatic  animal,  who  acts  as  its  temporary  host. 
This  view  is  supported  by  the  frequent  occurrence  in  fishes  of  the  encapsuled 
cestode  worms  of  Bothriocephalus,  and  also  by  the  fact,  authenticated  by  Abild- 
gard,  that  the  Bothriocephalus  solidus,  which  occurs  in  the  abdomen  of  fishes,  only 
becomes  developed  into  a  tape-worm  after  its  host  has  been  devoured  by  some  pre- 
daceous  bird,  in  the  intestines  of  which  it  becomes  developed. 

»  Mem.  de  Tacad.  etc.  de  St.  Petersbourg.  VII.  S.'r.  V.  No.  5,  lft02.  Virchow\s 
Arch.  24,  p.  453,  18(;2.  Joum.  de  Tanatomie,  etc.  1870,  p.  1.  For  the  minute  structure 
compare  BoUcJier,  Virch.  Archiv,  30,  p.  97,  18G4.  Sonwier  and  Landois^  Zeitsch.  f.  wis- 
sensch.  Zoolog.  XX.  1872. 

2  Leuckart,  I.  p.  764. 
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Distribution. 

Bothriocephalus  latus  exists  in  the  intestine  of  man  nsnally 
Binglej  bat  now  and  then  several  examples  occur  together.  In 
rare  cases  it  occurs  in  company  with  the  two  varieties  of  Taenia. 
It  is,  however,  not  confined  to  man,  but  has  been  frequently  met 
with  in  dogs.' 

The  geographical  distribution  of  Bothriocephalus  lat  is  very 
limited,  for  with  very  few  exceptions  it  does  not  occur  beyond 
fixed  bounds,  and  we  have  at  present  no  authentic  cases  where  it 
was  met  with  outside  Europe.  In  Europe  its  chief  seat  is  ou  the 
north-east  coast  of  Sweden,  in  Finland,  St.  Petersburg,  the  Baltic 
provinces,  and  Poland,  then  in  the  western  parts  of  Switzerland 
with  the  neighboring  parts  of  France,  and  more  rarely  in  Bel- 
gium and  Holland,  in  the  eastern  provinces  of  Prussia  and  in 
Pomerania,  also  in  Zeeland. 

In  Haparanda  there  is  said  bardlj  to  be  a  house  in  which  one  or  more  persons 
do  not  possess  Bothrioceplialus. 

Accordiiij^  to  Odier,  unc-fourtli  of  the  inhabitants  of  Geneva  suffer  from  it 

Cruse  ''^  found  it  in  six  per  cent,  of  four  hundred  aud  eii^hty-two  post-niortema 
made  in  Dorpat. 

In  one  hundred  cases  of  tape- worm,  obser^'cd  by  Kiabbe,'  in  Copenhagen,  it 
occurred  nine  times,  and  all  these  patients  came  from  Zeeland. 

Tt  h  said  tljat  fifteen  per  cent,  of  the  inhabitants  of  St  Petersburg  suffer  from 
Bothri  ocephal  u  s.  * 

In  other  regions  it  is  only  met  with  in  isolated  cases,  and  is  then  usuallj  im- 
ported. Thus  single  cases  are  recorded  as  occurring  in  Rhenbh  Hesse,  Wurtemberg, 
Hamburg,  Loudon,  8t.  Malo,  MuntpellU'r,  Rome,  and  Zurich.  One  Case  was  also 
met  witli  in  Holsteiu,  and  the  wurm  is  to  be  found  in  the  collection  of  the  Patho- 
logical rnstitution  in  KieL 

All  the  accounts  we  have  of  Bothriocephalus  latus  occurring  in  countries  out  of 
Europe  are  due  to  confounding  thii  worm  with  the  T,  saginata.  Thus  Java 
(Schmidtmilller),  Ceylon^  the  coast  of  Natal  in  South  Africa  (Fritsch,  Archiv  f. 
Auatom.  u.  Phyn.  lHfi7,  p,  7^3),  have  been  mentioned;  in  the  latter  place  the  use  of 
cow*s  meat  is  given  as  the  reason  why  this  worm  is  bo  prevalent 

^  Leurhirt,  I  c.,  H.  p.  422.     Krnhbe,  Ugesknft  for  Larger.  3.  E,  VJX  No.  7,  1669, 
met  with  Bothr.  iat.  twice  in  the  dog. 
'-^Dorpat.  med.  Zeitsehr.  II.  p.  315. 
=  t%efikr.  forLa'ger,  3.  R.  Vlf.  No.  7,  1869  (Jahrb). 
^Compare  Uinch^  Hmtorlschgeographiache  Fatholog.  IL  p.  294. 
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The  accounts  of  the  frequent  occurrence  of  this  worm  in  Thliringen '  appear  to 
be  founded  on  the  same  mistake. 


Bothriocephalus  CordatiUL 

A  second  worm,  having  suction-pits  in  place  of  suction-discs, 
has  been  described  by  Leuckart  •  under  the  name  Bothriocepha- 
lus  cordatus.  It  is  smaller  than  the  last-described  variety, 
sometimes  by  as  much  as  one  hundred  and  fifteen  centimetres, 
and  has  a  short,  broad,  heart-shaped  head,  the  suction-pits  on 
which  correspond  to  the  flat  surfaces  of  the  worm,  and  not,  as  in 
Bothriocephalus  latus,  to  its  margins.  The  body  commences  im- 
mediately behind  the  head,  the  segment  increasing  very  rapidly 
in  breadth,  so  that  the  anterior  part  of  the  worm  has  the  shape 
of  a  lancet.  At  a  very  short  distance,  about  three  centimetres 
from  the  head,  the  segments  contain  fully  developed  sexual  or- 
gans, and  at  a  distance  of  another  three  centimetres  they  attain 
their  maximum  size,  and  measure  from  seven  to  eight  mm. 
in  breadth.  They  are  of  a  dark  gmy  color  round  the  margin,  but 
are  bright  in  the  centre.  Numerous  calcareous  corpuscles  are 
scattered  throughout  the  parenchyma  of  the  body.  The  rosette 
formed  by  the  uterus  is  smaller  and  more  elongated  than  in 
Bothriocephalus  latus,  and  has  more  numerous  (6-8)  offshoots. 
The  eggs  are  somewhat  larger  than  those  of  the  Bothriocephalus 
latus,  but  are  in  other  respects  very  similar  to  them. 

Nothing  is  known  about  the  development  of  this  worm. 

The  Bothriocephalus  cordatus  is  found  in  Greenland,  where  it 
frequently  infests  dogs.  It  has  once  been  met  w^ith  in  a  preg- 
nant woman.  The  symptoms  tliat  were  present  in  this  case 
are  clearly  referable  to  tlie  pregnancy. 

Bottger^  denies  that  the  position  of  the  head  is  a  distinguishing  characteristic  of 
this  worm,  as  has  been  stated  by  Leuckart.  He  liolds  that  tlie  suction-pits  of  the 
Bothriocephalus  latus  correspond  to  the  flat  surfaces  of  the  segment,  and  not  to  their 
margins,  and  further  that  individual  worms  of  this  species  (Bothriocephalus  latus) 
differ  greatly  from  each  other  in  their  general  appearance.      He  therefore  negatives 
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the  supposition  of  there  being  two  distinct  species.  The  only  thing  that  was  p^ca- 
liar  about  Bothrioccphalus  cordatus  was  the  large  number  of  calcareous  corpufidei 
observed  in  them  by  Leuckart. 


Sactorial-Worms. 

(Trematoda,  Saugwiirmer.) 
Distomum  Crassum. 

This  is  a  thickish,  leaf-shaped  leech,  measuring  from  four 
to  six  ctm.  in  length,  and  from  1.7  to  two  ctm.  in  breadth.  Its 
skin  is  smooth  and  free  from  spines.  At  the  more  pointed 
extremity  are  situated  two  round  sucking-discs  at  a  distance  of 
three  mm.  from  each  other.  At  the  anterior  edge  of  the  more 
posterior  and  larger  of  them  is  situated  the  sexual  opening.  The 
intestinal  canal  is  double,  and  does  not  branch.  The  uterine 
convolutions  are  confined  to  the  anterior  part  of  the  body.  The 
testicles  are  two  plump,  lobed  organs,  situated  in  the  centre  of 
the  posterior  half  of  the  animal. 

Tliis  worm  has  only  been  met  with  in  man.  Busk,  -  in  1843, 
found  fourteen  examples  of  it  in  the  duodenum  of  a  Lasker  who 
died  on  board  one  of  tlie  Thames  hospital  ships.  The  disease 
tlie  man  di(*d  of  does  not  appear  to  have  depended  in  any  way 
on  the  presence  of  the  worm. 


Distomum  Heterophyes. 

This  worm  has  a  pear-shaped  body,  from  1  to  1.5  mm.  long, 
and  0.7  mm.  broad,  which  is  pointed  in  front  and  rounded  off 
beliind.  On  the  anterior  portion  of  the  body  the  skin  is  thickly 
set  with  si)iues.  Both  the  frontal  and  abdominal  suckers 
are  well  developed  ;  the  latter  is  the  larger,  and  is  situateil 
in  the  centre  of  the  animars  body.  The  pharynx,  which 
lies  a  little  posterior  to  the  frontal  sucker,  divides  into  two 
branches  just  in  front  of  the  abdominal  sucker,  these  two 
branolh^s  extending  through  the  rest  of  the  animars  body.     The 

'  DuC(iun\  L  c.  p.  204.     CobbvUl^  Linn.  Soc.  Proceed.  ISGl. 
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genital  opening  is  situated  behind  and  a  little  to  the  side  of  the 
abdominal  sucker  ;  behind  it  are  the  brown-colored  convolutions 
of  the  uterus — indeed  tlie  whole  animal  has  a  red  color  imparted 
to  it  by  the  reddish-brown  color  of  the  eggs. 

This  diminutive  leech  has  been  found  twice  by  Bilharz'  in 
Egypt,  in  the  small  intestines,  one  of  the  patients  being  a  boy. 
The  animals  were  so  numerous  that  Bilharz  collected  several 
hundreds  without  any  difficulty,  and  still  left  the  chief  portion 
behind. 

It  is  not  known  whether  this  worm  is  of  any  medical  im- 
portance. 

Round-Worms.' 

Ascaris  Lnmbricoides.    Der  Spulwnrm. 

This  is  a  cylindrical  worm,  having  a  light-brownish  or  dirty 
reddish-yellow  color,  which  in  rare  cases  approaches  to  red.     It 
tapers  towards  both  extremities, — more  quickly, 
however,  posteriorly  than  anteriorly,  though  not 
to  the  same  extent.    On  the  anterior  extremity  are 
placed  three  semicircular  lips,  the  bases  of  which 
are  sepamted  from  tlie  remainder  of  the  body  by 
a  well-marked  circular  furrow.     The  opening  for 
the  mouth  is  situated  between  these  three  lips  or 
papillfe,  and  is  continuous  w^ith  the  oesophagus, 
which  is  from  six  to  eight  mm.   in  length.     To 
this  the  intestine  is  joined,  which  is  very  long  and 
of  a  slight  brownish  or  greenish  color,  the  anus 
being  situated  at  a  short  distance  from  the  poste-    Ascanrinmhricoi.iefi. 
rior  extremity  of  the  animal .  l^rtuZ  pfn'i 

The  male,  when  first  taken  from  the  intestine,  nmirworm.  ^^*^  ""^  ^^^ 
measures  eighteen  ctm.,  but  has  the  power  of 
stretching  to  twenty-seven  ctm.     Its  tail  is  always  bent  on  the 
abdomen  like  a  hook.     The  testicle  appears  like  a  single  white 


'  Zeitschrift  f.  w-issenscbaft.  Zoolog.  4,  p.  02,  ISoS. 

'  The  last  part  of  LeuckaH's  excellent  work,  "  Die  Menschlichen  Parasiten,"  did  not 
appear  till  after  the  MS.  of  this  chapter  had  been  sent  to  the  editor,  and  could  not, 
therefore,  be  made  use  of. 
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which  has  numerous  convolutions,  and  opens  into  the 
laped  spermatic  duct.  This  latter  opens  into  the  end  of 
the  intestine,  and  with  it  forms  a 
cloaca,  from  the  orifice  of  which  the 
two  slender  spicules  may  often  be 
seen  projecting. 

The  female  is  twenty -five  ctm. 
long,  but  can  stretch  up  to  thirty- 
two  ctm.  The  female  sexual  organs 
consist  of  two  y^vy  long,  white,  thread- 
like ovaries,  which  pass  gradually 
into  the  two  lateral  branches  of  the 
uterus.  The  two  ovaries  of  a  female, 
which  was  one  hundred  and  forty- 
three  mm.  long,  measured  fourteen 
hundred  mm.  The  two  uterine 
branches  unite  and  pass  into  the 
vagina,  which  measures  about  six 
mm.  in  length,  and  opens  externally 
at  the  termination  of  the  anterior 
third  of  the  body. 

The  eggs^  the  total  number  of 
which  in  the  sexual  organs  of  a  fe- 
male has  been  estimated  by  Eschricht 
and  Leuckart  at  about  sixty  millions, 
are,  when  unripe,  conical  and  are  ad- 
herent to  a  longitudinal  band.  When 
ripe,  they  are  oval,  and  have  a  dark, 
tough,  double  shell,  and  very  dark 
granular  contents.  They  measure 
from  0.05  to  0.06  mm.  in  diameter. 
The  ripe  eggs  that  are  expelled  into 
the  intestine  are  always  surrounded 
with  an  albuminous  coating,  the  sur- 
face of  which  is  covered  with  small 
Fio.  40.  irregular  elevations,  and  this  is  usoal- 

':^:::'^^^:^':^.,'L'^ro.    ly  of  a  dark  brownish-green  color 
'SS^i:7^}^JilS^t^^    from  the  effects  of  the  galL 
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As  a  rule,  the  eggs,  which  are  often  expelled  in  countless 
numbers  along  with  the  faeces,  when  left  in  a  moist  place  do  not 
usually  develop  any  further  for  several  months,  sometimes  not 
till  after  an  indefinite  period ;  gradually,  by  the  usual  process 
of  cleavage,  a  long,  mulberry-like  body  is  formed,  which  becomes 
thinner  and  more  elongated,  and  gradually  develops  into  a 
worm-like  embryo,  from  0.3  to  0.4  mm.  long.  The  eggs  have 
great  power  of  retaining  their  vitality  in  spite  of  external  in- 
fluences. Thus  repeated  freezing  or  desiccation  did  not  prevent 
their  subsequent  development.  They  do  not  lose  their  power  of 
development  for  years,  and  the  young  embryo,  while  in  the 
shell,  also  retains  its  vitality  for  years. 

We  are  still  quite  in  the  dark  as  to  the  further  fate  of  the 
embryos  or  as  to  the  means  by  which  they  obtain  entrance  into 
the  intestines  of  man.  Three 
ways  are  possible :  the  first  is, 
that  the  eggs  containing  the  em- 
bryos are  conveyed  directly  in- 
to the  stomach  of  some  human 
being ;  from  the  action  of  the 
gastric    juice  the  embryos   are  fiq.h.  Pio.4a. 

then  set  free,  and,  after  casting  ^^^p^ «»?« of  Aecaris     Ripe  epK  of  Awaris  inmb. 

'  '  o  lumb.  with  albuminous  envelope. 

their  skins  once  or  twice,  arrive 

at  their  final  form.  The  second  possibility  is,  that  the  eggs  are 
swallowed  by  some  other  animal,  in  which  the  embryos  become 
free  and  pass  through  their  intermediate  stage,  and  finally,  in 
some  way,  are  introduced  into  man  and  become  further  devel- 
oped. Or,  lastly,  the  embryos  leave  the  eggs  without  these  hav- 
ing ever  come  into  the  stomach  of  an  animal,  then  exist  for  some 
time  as  independent  animals,  and  finally,  after  being  introduced 
into  the  human  stomach,  attain  their  full  development. 

The  last  of  these  possible  ways  is  the  most  improbable,  and 
the  hardness  of  the  shell  of  the  eggs  is  also  against  it.  Above 
all,  however,  no  one  has  ever  seen  the  embryos  escaping  from  the 
eggs,  nor  found  them  free,  although  eggs  have  been  watched 
with  the  greatest  attention  for  years  by  numerous  observers. 
The  formation,  too,  of  the  embryo  speaks  against  it,  for  it  is  pro- 
vided with  a  tooth-like  appendage  on  its  head  similar  to  that 
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possessed  by  other  embryos  which  are  not  destined  to  lead  an 
independent  exisft^oce. 

Tlie  two  first  suppositions  are  probable  ;  but  which  is  actually 
the  true  one  must,  for  the  present,  still  be  left  tindecided. 

Numerous  experiments  have  been  made  in  order  to  determine 
this  question,  but  up  to  the  present  time  without  result. 


Pio.  4.1, 
DcYelupmcnl  of  ihc  cg^  of  Abcarlt  lumbrlooJdet. 

Tlius  Lcuckart  (1.  c,  IL  [).  221)  lias  fed  dogs,  nibbiU,  i)igs,  and  mice  on  the 
ripe  pggB  of  AscfttiB  lunibrkoklcs  wiUiout  result ;  the  eggs  either  pastied  through 
the  ariiuml  uiicliuni^ed,  or  were  thoroughly  digested.  Leufkart  has  iriinself  made, 
and  ciiused  to  be  made  l^y  others,  a  series  of  similar  experiments  on  men^  which  all 
guve  a  negative  result,^  and  his  experiraentB  of  feeding  horses  with  the  eggi  of 
Ascans  meguluccphalii,  and  cats  and  dogs  with  those  of  iVsciiris  mystax,  were  e^^uallj 
fraitlees. 

Davainc  also  has  made  similar  f  rnitlesa  experiments  on  cows,  in  which,  otherwise, 
the  Ascuris  lumbricoides  is  often  found. 

It  was  only  in  the  lower  part  of  the  small  intestine  of  the  rat  that  Daraine  once 
saw  some  of  the  emljryos  free,  some  still  io  the  shells,  and  some  in  the  act  of  creep- 
ing out  of  them*  He  also  found  tlje  euiliryos  free  and  moving  about  in  the  ftecei 
of  a  rat  which  had  for  a  lon|^'  perit>d  been  fed  on  milk  confining  fully  matured 
eggs  which  were  five  yenrs  old.  He  also  introduced  eggs  (enclosed  in  small  gk^sea 
covered  witU  linen)  contiiining  embryos  into  the  intestines  of  a  dug,  and  afterwards 
found  that  tl»c  egg^  that  were  not  quit^  fully  developed  still  remained,  but  the  ones 
tliat  were  fully  developed  had  disappeared,  and,  instead  of  them,  there  were  seTeral 
free  embryos. 

Leuck^trt  luis  made  experiments  on  numbers  of  the  smaUer  animals,  in  order 
to  find  out  if  they  were  the  temporary  hosts  of  the  embryos.  They  all,  with  the 
exception  of  the  water-palmer  (WasserasBel)^  rejected  the  eggs;  it  however  passed 
them  unhai-med  and  still  containing  the  living  embryos. 


>  Moder,  Virch.  Arch.  18,  p,  34$, 
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One  thing  is  certain,  that,  whether  an  intermediate  host  be 
necessary  for  their  development  or  not,  they  cannot  have  made 
much  progress  before  they  are  introduced  into  the  alimentary 
canal  of  man ;  it  is,  on  the  contrary,  probable  that  the  young 
ones,  when  so  introduced,  still  possess  the  embryonal  form.  Their 
further  development  must  take  place  very  rapidly,  for  young 
ones  only  2.75  mm.  long  already  have  the  three  semi  circular 
lips  as  fully  developed  as  a  full-grown  worm.  While  still  in  the 
egg  the  embryo  casts  its  skin  and  obtains  a  tooth-like  appendage 
at  its  anterior  extremity.  By  further  casting  of  its  skin  its  final 
form  is  arrived  at. 

The  smallest  examples  of  Ascaris  lumb.  as  yet  known  were  found  by  me  in  the 
smaU  intestine  of  an  insane  patient,  fifty-two  years  of  age.-  They  were  eighteen  in 
number,  and  were  all  delicate,  slender  worms,  measuring  from  2.75  to  13  mm.  The 
characteristic  form  of  the  head  was  well  marked,  but  it  was  still  impossible  with 
any  certainty  to  distinguish  the  sex. 

Leuckart  found  in  the  stomach  of  a  cat  numerous  embryonal  round-worms, 
measuring  0.4  mm.  in  length,  and  beside  them  all  the  intermediate  steps  up  to  the 
larger  examples  found  in  the  small  intestine.  They  remain  in  the  stomach  till  they 
have  attained  a  length  of  from  1.5  to  2  mm.,  and  then  pass  into  the  small  intestine. 
When  they  have  attained  a  length  of  2.8  mm.,  they  cast  their  skins  and  change  the 
tooth-like  boring  apparatus  for  the  three  characteristic  semicircular  lips.  These  ob- 
servations on  Ascaris  mystax  make  it  also  probable  that  Ascaris  lumb.  is  introduced 
into  the  human  stomach  as  an  embryo,  or  not  much  larger. 

Wlien  making  post-mortems  I  have  frequently  found  embryos  as  small  as  the 
ones  already  mentioned. 

According  to  Unterberger*  the  immigration  of  Ascaris  maculosa  into  the  dove 
takes  place  without  the  intervontion  of  an  intermediate  host.  He  fed  doves,  which 
had  been  proved  by  an  examination  of  the  f.Tccs  to  be  free  from  worms,  on  faiccs 
that  contained  eggs,  and  seventeen  days  after  they  were  so  fed  he  found  eggs  in 
the  fneces.  No  transmission  took  place  with  eggs  that  had  been  taken  from  the 
oviducts. 

It  IS  only  in  localities  where  the  worm  is  not  only  very  prevalent  in  men,  but  is 
also  often  found  in  great  numbers,  that  there  is  any  prospect  of  obtaining  informa- 
tion as  to  the  previous  fate  of  the  worm ;  for  only  in  such  ])laccs  are  the  young  forms 
found  in  sufKcient  quantities  to  afford  plenty  of  material  for  making  such  experi- 
ments. Most  of  the  experiments  up  to  the  present  time  have  been  made  with  eggs 
taken  from  the  worms  themselves.  Tliere  would  certainly  be  more  prospect  of  suc- 
cess if  a  sufficient  number  of  eggs  for  the  ]^urpose  could  be  obtained  from  the  in- 
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tcstines,  for  then  alone  would  the  conditions  be  truly  normal  The  Dcoesaary  qui- 
tity  could  readily  be  procured  in  lunatic  asylums  and  orphanages  by  treating  tiK 
feeces  with  water  and  then  decanting  it  off. 

The  development  of  the  worm,  once  it  has  been  introduced 
into  tlie  digestive  canal,  must  be  very  rapid ;  for  it  is  compara- 
tively seldom,  even  when  great  attention  is  directed  to  it,  that 
very  young  animals  are  found  when  making  post-mortems. 
During  their  further  development  the  posterior  half  of  the 
body  increases  in  size  much  more  rapidly  than  the  anterior. 
This  is  due  to  the  development  of  the  sexual  organs. 


In  the  embryo  the  length  of  the  oesophagus  is  to  the  length  of  the  whole  i 
as  1 :  3 ;  in  animals  from  2  75  to  4.1  mm.  long,  as  1 :  6 ;  in  those  from  4.4  to  8 1 
as  1 :  7;  in  those  from  8.18  to  11.94  mm.»  as  1 :  8;  in  those  of  13  mm.,  as  1:9;  int 
male  specimen  measuring  22.8  mm.,  that  was  expelled  along  with  a  tape-worm,  u 
1 ;  13 ;  in  a  female  that  measured  143  mm.  (Fig.  40)  as  1 :  24 ;  and  in  the  fallj 
grown  animal  as  1 :  40. 

Altliough  in  a  large  number  of  cases  the  whole  contents  of  the  intestine  of 
children  have,  after  being  thinned  with  salt  water,  been  searched  through  most 
carefully  for  young  worms,  only  in  a  comparatively  small  number  of  cases  have  we 
here  succeeded  in  finding  animals  as  small  or  nearly  so  smaU  as  the  ones  before 
mentioned.  As  most  of  the  children  had  died  of  disease,  we  may  i>crhaps  assume 
that,  owing  to  the  disease,  the  conditions  were  less  favorable  for  their  introduction, 
and  that  the  worms  that  had  been  there  previously  had  either  been  expelled,  as  we 
not  unfrequently  notice  during  disease,  or  had  had  time  to  grow  large. 


Distribution. 

The  common  round-worm  inhabits  the  middle  portion  of  the 
small  intestine  of  man,  more  than  one  example  being  usually 
l)resent.  It  is  seldom  found  in  the  large  intestine,  and  is  then 
always  dead  and  on  its  way  to  be  expelled.  In  the  small  intes- 
tine it  is  usually  stretched  out  straight,  or  has  at  most  a  slight 
curve.  Large  entangled  masses  of  worms  are  met  with  very 
rarely,  and  that  only  after  death.  Occasionally  it  makes  its  way 
by  mistake  to  other  parts  of  the  body,  as,  for  instance,  the 
stomach,  tlic^  ovsophagus,  and  the  larynx,  and  more  rarely  into 
th(»  giill-duct,  tlie  jKUicreatic  or  the  nasal  duct.  Under  pc^culiar 
circumstances  it  may  even  be  found  in  i)laces  that  have  no 
natural  communication  with  the  intestine. 
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Besides  being  found  in  man,  this  worm  is  very  frequently 
met  with  in  the  pig  and  in  the  cow. 

Many  persons  still  doubt  whether  the  worm  found  in  pigs  is  the  same  as  that 
which  is  found  in  man.     Leuckart  and  Schneider '  maintain  that  it  is. 

The  round- worm  is  met  with  over  almost  the  whole  of  the 
inhabited  globe.  It  seems  to  be  specially  prevalent  in  warm 
climates  and  among  nations  that  are  but  half  civilized.  Under 
these  circumstances,  also,  it  is  much  more  frequently  met  with 
in  large  numbers  in  the  same  individual.  Iceland  is,  according 
to  Krabbe^  and  Finsen/  the  only  place  where  it  is  not  to  be 
found. 

Among  civilized  nations  the  cultivated  and  well-to  do  portion 
of  tlie  community,  with  the  exception  of  the  children,  seem  to 
suifer  but  little  from  tliis  worm.  Tlie  lower  classes  are,  however, 
greatly  afflicted,  sex  or  age  seeming  to  have  no  influence. 

We  have  numerous  accounts  al)out  the  prevalence  of  round-worms  in  places  that 
are  most  distant  from  each  other.  Thus,  according  to  Huss,  no  one  is  free  from  it 
in  Smaland  (Sweden).  The  same  is  said  to  be  true  of  many  parts  of  France.  It 
seems  to  be  especially  prevalent,  however,  in  warm  climates.  Thus  Syria,  India, 
the  Indian  Archipelago,  Burmah  and  China,  Egypt,  Nubia,  Senegambia,  the  islands 
of  Bourbon  and  Mauritius,  the  Seychelles  islands  (especially  Mahd),  Newfoundland, 
the  Antilles,  Cayenne,  and  the  Brazils,  are  terribly  afflicted  with  them. 

Up  to  the  present  time  we  have  but  few  reliable  statistics  as  to  their  frequency. 
They  occurred  in  9.1  per  cent,  of  all  post-mortems  made  at  Dresden,  in  12.9  per 
cent,  of  those  made  in  Erlangen,  and  in  17.7  per  cent,  of  those  made  in  Kiel. 

Virchow  *  found  it  extremely  prevalent  in  Wiirtzburg. 

The  statistics  of  Kiel  that  were  given  in  the  introduction  refer  chiefly  to  persons 
of  the  lower  classes.  At  the  comparatively  rare  post-mortems  of  persons  of  the 
upper  and  well-to-do  chisses,  the  worms  were  very  rarely  seen.  The  number  of 
such  post-mortems  was,  however,  too  small  to  be  of  any  statistical  value.  Hence, 
all  post-mortems,  witliout  exception  of  any  class,  were  included  in  the  table  of 
statistics. 

^  Nematoden,  p  37. 

'  Lenchirt,  II.  p.  288. 

^  Jagttagdser  angaaende  Sygdomsforholdene  i  Island.  Kopenhagen,  1874,  p.  108. 

*  Archiv,  11,  p.  79,  1857. 


736  «ELLEK. — INTESTINAL  PARASITES 


Mliology, 


Since  our  knowledge  concerning  the  fate  of  the  eggs  of  the 
ronnd-worin  do  not  reach  beyond  the  formation  of  the  embryo, 
we  are  naturally  quite  in  tlie  dark  as  to  how  men  become  infested 
with  tlie  worm  itself.  We  can  only,  from  the  mode  of  their 
propagation  and  their  distribution,  entertain  some  conjectures 
and  imagine  in  a  general  sort  of  way  liow  it  takes  place. 

Again,  since  round-worms  occur  so  universally  and  in  such 
enormous  numbers  among  nations  which  are  but  little  cultivated, 
whereas  among  civilized  nations  they  are  chiefly  met  witli  among 
certain  portions  of  the  community— viz.,  in  the  children  of  the 
cultivated  and  wTll-to-do  people,  and  in  the  lower  classes — with 
almost  the  same  frequency  at  every  age,  we  ai-e  jnstified  in  con* 
eluding  that  some  circumstances  common  to  them  all,  tending 
to  produce  these  dilTerences,  must  also  be  favorable  to  the  intro- 
duction of  the  worms.  First  and  foremost  is  undoubtedly  want 
of  cleanliness  or  insufficient  attention  to  it 

The  introduction  of  the  worm  is  most  readily  brought  about  by 
means  of  articles  of  food  that  have  become  contaminated  either 
w^ith  the  eggs  or  embryos.  This  is  said  to  be  especially  liable  to 
occur  from  tlie  use  of  fruit,  vegetables,  salad,  and  other  articles  of 
di(*t  that  are  eaten  raw.  Contamination  of  the  drinking  water 
with  eggs  out  of  privies  has  also  been  blamed  as  a  cause,  and  in- 
deed Mosler^  has  demonstrated  their  presence  in  such  water. 

We  must  admit  that  all  tliese  w^ays  are  possible  ;  but*  never- 
theless, we  have  not  as  yet  attained  to  anything  like  ceriainty, 
to  obtain  which  much  more  extensive  and  successful  experiments 
are  required. 

The  iiTea  that  roiind-wormR  are  introdiirprl  into  the  body  with  the  water  oBed 
for  drinking  i.s  j^trongly  upheld  hj  Davaine  (l.  c,  p.  128).  He  says  the  population 
of  Pmvia,  who  iievtir  drink  any  water  thiit  lias  not  hcea  fiUeved»  suffer  very  rarely 
from  round-worms,  whereas  it  is  most  prevalent  hi  the  country  part  of  France.  He 
aIsM  lays  stn'SH  on  the  frequency  with  wliicli  tht'se  worms  arc  encountered  in  negroes, 
whilu  llie  whites,  who  quench  tlmir  thirst  with  foreign  fermented  drinks*  tea, 
fi  lie  red  water,  etc,,  are  much  more  rarely  nfflicted.  These  two  facts  are^  however, 
far  from  |)ro?jng  unauswcraltly  that  the  worms  are  introdured  in  the  drinking  water. 


Virebow's  Aichiv,  18,  p.  348,  1860. 
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Pathology. 

Ascaris  lumbricoides  is  found  in  both  sexes  and  at  everi/ 
age.  However,  it  seems  to  have  a  slight  preference  for  women 
and  children. 

In  Dresden  (see  p.  735)  round- worms  were  found  in  9.1  per  cent,  of  aU  post- 
mortems. Of  these  8.1  per  cent,  occurred  in  men,  9.5  per  cent,  in  women,  and  41.6 
per  cent  in  children.  In  Erlangen  they  occurred  in  12.9  per  cent,  of  whom  11  per 
cent,  were  men,  15.7  per  cent  were  women,  and  13.3  per  cent,  were  children.  In 
Kiel  they  occurred  in  17.7  per  cent.,  of  whom  12  per  cent  were  men,  22.2  per  cent, 
women,  and  21.8  per  cent  children. 

The  seasons  of  the  year  seem  to  influence  the  frequency  of 
their  occurrence.     Many  observers  agree  that  they  are  most  fre 
quently  met  with  in  autumn,   so  that  the  embryos  must  have 
been  introduced  during  the  summer. 

No  such  influence  can  be  traced  in  the  statistics  given  by  Zenker  (Mi'iller,  Dissert 
Inaug.  Erlangen,  1874). 

As  yet  we  know  nothing  with  certainty  about  the  age  to 
which  round-worms  may  attain,  or,  consequently,  of  the  length  of 
time  they  may  be  entertained  by  their  host.  It  does  not,  how- 
ever, seem  probable  that  their  term  of  life  is  very  long,  or  that 
the  time  they  remain  in  man  is  likely  to  exceed  a  year. 

The  cases,  whicli  are  not  un frequently  met  with,  where  pei*sons  have  for  years 
expelled  round- worms,  are  explaiued  by  constant  fresh  immigration  of  the  animals 
taking  place  in  a  person  who  is  in  circumstances  which  are  favorable  to  their  intro- 
duction. 

The  number  of  worms  in  the  intestine  at  the  same  time  is  very 
various.  Usually  there  are  several,  sometimes  a  good  many ; 
more  rarely  these  are  present  in  numbers  of  one  hundred  or 
more  ;  immense  numbers  are  seldom  met  with  among  civilized 
people,  and  then  they  occur  almost  without  (exception  in  persons 
who  are  insane,  and  especially  among  the  so  called  ^'dirt-eaters.'' 
On  the  other  hand,  immense  numbers  of  them  seem  to  be  the  rule 
in  tropical  climates. 

Cruvcilhier'  found  the  whole  of  tlie  small  intestine  of  a  girl,  who  was  nn  idiot, 
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crammed  wi(h  round- worniEi  and  estimated  tbeir  number  at  above  one  Uiousand. 
There  are  Dumcroua  accounts  in  our  iitemtiire  ol  iimilar  cases,  especially  from  tropi* 
cal  climatca» 

Round-worms  do  not  by  their  presence  exclude  other  pamsites 
from  the  intestines ;  on  the  contrary,  it  m  not  at  all  a  rare  thing  to 
find  seveml  varieties  together. 

Consult  the  table  of  statistics  on  page  673. 


Symptoms. 

Round- worms  J  when  present  in  small  numbers  in  the  small  in- 
testine, do  not  as  a  rule  give  rise  to  any  phenomena.  In  large 
numbers,  however,  they  may  give  rise  to  disturbances  of  different 
kinds. 

P'oremost  among  these  phenomena  we  have  itching  of  the 
nose,  colic-like  pains  around  the  navel,  boring  and  tearing  pains 
in  tlie  abdomen,  inflation  of  the  region  of  the  stomach,  change- 
able aj>petite,  and  diarrhcea,  with  the  expulsion  of  masses  of 
mucus,  which  are  occasionally  tinged  with  blood*  As  external 
gymploms,  we  not  nnfrequently  see  swelling  of  the  face,  darkening 
of  tile  eyelids,  unequal  dilatation  of  the  pupils,  foul  breath,  and 
g^'ui^'al  wasting.  Nervous  symptoms,  such  as  irregular  pulse, 
unpleasant  dreams,  grinding  tlie  teeth  during  sleep,  and  starting 
out  of  it  in  a  fright,  with  pains  in  the  limbs,  are  all  said  to  be 
caused  by  the  presence  of  the  worm. 

These  symptoms  are  all  very  indefinite  and  but  little  cliarac- 
teristic  ;  still  when  taken  togetlier,  they  are  especially  valuable 
as  not  belonging  to  any  other  disease. 

To  these  may  be  added  almost  all  those  symptoms  which  in 
the  chapter  on  the  general  pathology  of  intestinal  parasites,  and 
in  that  on  tapewonus,  have  been  put  down  as  partaking  of  the 
character  of  reflex  phenomena*  Some  of  these  are  most  dangerous 
—indeed,  death  is  said  in  rare  instances  to  have  been  produced 
in  this  way. 

If,  Iiowever,  we  impartially  examine  the  accounts  given  of 
such  cases,  it  will  become  evident  that  many  diseases  have  been 
]Hii  down  to  tlie  chance  presence  of  these  worms,  with  the  produc- 
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tion  of  which  they  had  nothing  to  do.  The  most  positive  accounts 
of  this  sort  come  from  the  tropics,  where,  as  we  know,  the  round- 
worm is  so  universally  common  that  it  can  be  no  cause  for 
wonder  when  it  is  found  to  be  present  in  all  sorts  of  diseases. 
We  may  at  the  same  time  readily  admit  that  a  person,  ill  from 
any  other  cause,  may  suffer  more  on  account  of  the  worms,  even 
though  he  had  not  previously  been  conscious  of  their  presence. 
Especially  in  cases  of  disease  of  the  intestines,  among  which  in 
warm  climates  dysentery  plays  such  an  important  part,  may 
they  readily  cause  an  increase  in  the  violence  of  the  symptoms. 

But  if  we  refuse  to  allow  that  the  round-worms  play  such  an 
important  part,  it  would  be  going  too  far  to  deny  that  their  pres- 
ence produces  any  symptoms  at  all,  for  there  are  cases  known 
where  the  most  violent  symptoms  ceased  immediately  on  the  ex- 
pulsion of  the  round- worm. 

Moslcr  ^  relates  a  specially  interesting  case  of  this  kind,  in  which  serious  nervous 
attacks  ocurring  in  a  girl,  who  formerly  had  had  an  attack  of  convulsions  brought 
on  by  fright,  were  almost  entirely  removed  by  the  expulsion  of  a  large  number  of 
round- worms.  She  was  afterwards  still  subject  to  slight  nervous  phenomena  of  an 
hysterical  character,  so  that  the  round-worms  only  acted  as  the  immediate  exciting 
cause  of  an  outbreak  of  a  disease  already  existing. 

In  the  introduction  we  have  already  given  a  negative  answer 
to  the  question,  whether  it  be  possible  that  intestinal  obstruction 
could  be  caused  by  great  numbers  of  live  round-worms.  We 
must  not  for  a  moment  suppose  that  the  large  masses  of 
entangled  worms  which  are  sometimes  found  at  post-mortems, 
were  formed  during  the  patient's  life.  At  the  same  time  masses 
composed  of  dead  worms  mixed  with  other  contents  of  the  in- 
testine, can  very  readily  form  an  obstruction  to  any  other  body 
moving  through  the  intestine. 

It  is  still  very  doubtful  whether,  as  has  been  supposed  by 
some,  round-worms  can  lead  to  incarceration  of  a  hernia ;  they 
can  hardly  have  a  much  different  effect  from  that  of  any  other 
half  solid  contents  of  the  intestine. 

Huber'  has  expressed  the  opinion  that  many  of  the  symptoms 

'  Virch.  Archiv,  18,  p.  242,  18C0. 

*  Deutsch.  Arch.  f.  kiln.  Med.  VII,  p.  450,  1870.  Jahresb.  d.  Naturhlst.  Verems  hi 
Augsburg,  XIII. 
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put  down  to  round- worms  are  caused  by  a  peculiar  irritatiBg 
matter  which  they  contain.  This  idea  requii*es  further  corrobon^ 
tion  before  being  ultimately  received. 

Hul>er  draws  attention  to  a  ruinaik  of  Miram*s,'  that  the  examination  of  Asani 
tnegalocephala  bad  twice  caused  him  most  unpleasimt  sjinptums,  sucli  as  snteoo^ 
swelling  of  the  puncta  lachrynmlls,  hyper^cretion  of  tearsj  with  violent  itdiiDgiad 
Bwelling  of  the  fingers.     Huher  liiniself,  after  exaraiiiing  twelve  examples  of  Aamk 
himh.f  miffevQd  from  most  trouhlesoms  itching  of  the  hand  and  neck.    Onrlk 
latter  tlie  skin  wtis  raised  here  and  there  in  lump?,  smaller  I u tups   ap{>e^DgCBtk 
forehead.     His  right  ear  swelled  up,  for  an  hour  a  plentiful  Bcf^rction  came  fromtk 
meatus,  and  he  liad  a  most  unpleasant  sensation  of  pulsation  in  the  right  pV 
of  the  head  radiating  from  the  car.    Ills  eonjunctiva  hecnme  inflamed,  accomptiDsd 
with  severe  itching,  tlie  iudanimation  luading  to  cht^inusis    in   the   rt^ht  cjc,  lai 
finally,  he  had  itchhig  of  the  hands.     After  the  lapse  of  an  hour  all  these  sjmpum 
had  quite  disappeared.     Hubcr  consider  a  that  these  symptoms  were  caused  bytbe 
peculiar  substance  which  gives  oiT  the  strong  smell,  which   ia    peculiar  to  nNnnd* 
worms,  and  which,  iis  Leuckart  supposes,  is  coDtained  principal! j  in  the  tbcwAs 
between  the  muscular  fibres. 

In  a  large  number  of  cases  where  round- worraa  were  present^  I  have  ic&nW 
with  t!ic  greatest  cane  for  any  alteration  in  the  mucous  membrane  of  the  inteitiiK, 
without  even  once  being  certain  of  having  found  any ;  of  cours*.%  snioU  patdws  ol 
ecchymosis  are  commonly  met  with  without  worms  heing  present  at  all. 

It  is  not  much  to  be  wondered  at  if  the  coils  of  intestine  that  contain  the 
should  sink  by  their  weight  to  the  lower  part  of  the  abdomen,  and  the  vessels 
quently  be  more  filled  merely  ns  the  result  of  post  mortem  hjpostasia. 

Many  of  the  cases  where  the  mucous*  memhrano  is  said  to  have  been  scraped  off 
the  intestine  just  al>ove  wiiere  the  worms  wcie  found,  may  be  explained  by  the  nam 
being  pushed  forcibly  before  the  scisaorB  when  the  intestines  were  being  laid  opm. 

Round-worms  often  find  their  way  into  places  between  which 
and  the  intestine  there  is  either  normally  direct  or  indirect  com- 
nmnieation,  or,  more  rjirely,  into  ]>hices  to  which  they  can  only 
obtain  access  in  consequence  of  some  patliological  change  ha  ring 
taken  place.  Among  the  former,  the  stomach,  oesopliagTis, 
nares.  Eustachian  tube,  nasal  duct,  air-passage3,  the  pancreatic 
duct,  and  tlie  gall  ducts,  demand  our  attention ;  amon 
latter,  tlie  sac  of  the  peritoneum,  the  plem^a,  the  bladder,  u 
and  vfigina.  Finally,  they  may  be  found  in  so-called  *' 
abscesses/* 

>  Fr&riepy  None  Notizen.  VI.  p.  108. 
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In  by  far  the  greater  number  of  these  cases  the  worm  has 
found  its  way  to  its  abnormal  position  after  the  death  of  t^e 
patient.  During  his  life  there  have  been  no  symptoms  which 
would  point  to  a  long  sojourn  of  the  worm  in  the  place  where  it 
is  found.  Neither  are  there  any  corresponding  alterations  to  be 
found  in  the  parts  after  death.  Now  neither  of  these  two  could 
be  absent  if  the  worm  had  commenced  its  rambles  during  the  life- 
time of  the  patient. 

Occasionally,  however,  they  do  make  their  way  into  some  of 
these  organs ;  while  into  others  it  is  of  the  rarest  occurrence,  even 
during  the  lifetime  of  their  host. 

Should  round- worms  make  their  way  into  the  stomachy  they 
as  a  rule  cause  violent  sickness  and  vomiting,  which  latter  gen- 
erally causes  their  expulsion.  They  must  of  course  not  always  be 
looked  on  as  the  cause  of  the  vomiting ;  for,  if  the  patient  be 
attacked  with  vomiting  from  any  other  cause,  they,  like  the  gall 
or  tlie  contents  of  the  small  intestine,  may  also  be  accidentally 
brought  up  and  expelled. 

It  is  certainly  extremely  seldom  that  round-worms  find  their 
way  into  the  oesophagus  without  previously  having  caused  active 
symptoms  of  choking  or  vomiting. 

This  holds  true  of  the  nares  also,  through  which  they  are 
sometimes  expelled  with  other  contents  of  the  stomach  when 
the  patient  is  attacked  with  vomiting.  We  have,  nevertheless, 
authentic  accounts  of  their  entry  into  both  these  organs,  espe- 
cially during  sleep,  without  attracting  the  patient's  notice.  They 
cannot,  however,  give  rise  to  any  peculiar  local  changes,  for 
they  are  soon  taken  notice  of  and  expelled. 

In  rare  cases  they  may  from  the  pharynx  make  their  way  into 
the  Eustachian  tuhe^  or  from  the  nose  creep  into  the  lachrymal 
duct ;  but  we  have  only  isolated  cases  where  this  is  authentically 
recorded  as  having  happened  during  the  life  of  the  patient. 

Bruneau  (Davaine,  p.  144)  extracted  a  round-worm  from  the  ear  of  a  girl  who 
had  been  attacked,  while  attending  mass,  with  convulsions  and  pains  in  tlie  ear, 
which  was  followed  by  the  appearance  of  tlie  worm  in  that  organ.  The  symptoms 
ceased  immediately  when  the  worm  was  removed. 

Of  the  two  cases  recorded  where  the  worm  entered  the  lachrymal  duct,  one,  in 
which  it  is  said  to  have  occurred  in  a  child  three  months  old,  is,  to  say  the  least  of 


742  HELLER.— I N^TESTIKAL  PARASITES* 

it,  Tery  donbtfuL  It  Ib  eTidont  that  in  this  case  something  else  most  have  been 
mistaken  for  a  worm.  Th©  secoud  case,  wliich  occaired  in  an  infant  six  months 
old,  h  also  not  free  from  doulit  (Davnine,  p.  144). 

From  the  pharynx  round-worms  make  their  way  into  tlie 
larynx  and  bronchi.  Of  fonrteen  such  cases  collected  by  Da- 
valne,  in  one  only  is  it  absolutely  certain  that  this  accident 
occurred  doring  the  life  of  the  patient.  In  three  of  tlie  other 
cases  it  is  probable  that  the  worm  found  at  the  post-mortem  was 
the  cause  of  the  death  from  suflFocation.  Of  the  rest  it  is  doubt- 
ful in  some  if  the  worm  made  its  way  into  the  air-passages  dur- 
ing the  patient's  life  ;  in  others  it  is  quite  certain  that  tliis  did 
not  happen  till  after  death. 

Tlie  eleventh  rase,  given  by  Davainc,  is  the  only  one  that  can  be  looked  upon  as 
aljsolutely  certain  (Aronasolin,  Archiv.  gGnGr.  d«  inM.  11.  SnSr*  1836.  X,  p.  44). 
A  girl,  eight  years  of  age,  waa  suddenly  attacked,  in  the  midst  of  health,  with  vio- 
lent coughing,  which  soon  increased  to  fita  of  actual  suffocation.  At  the  end  of 
two  hours,  during  which  interval  convulsions  had  come  on,  the  little  patient  sud- 
tl(jnly  with  great  effort  spit  out  a  living  worm^  after  which  aU  the  former  symptoms 
ceased, 

Tbe  symptoms  caused  by  the  entrance  of  a  round-worm  into 
the  laiyfix  resemble  veiy^  much  tliose  produced  by  the  entrance 
of  any  other  foreign  body  of  similar  size.  Unless  the  intruder  is 
soon  got  rid  of  we  will  have  violent  cough,  with  bre^thlessness, 
palpitation,  a  feeling  of  dread,  pain  in  the  I'egion  of  the  larynx, 
attacks  of  suffocation,  and  even  di^ath. 

Should  a  round-worm  succeed  in  passing  the  larynx  without 
causing  great  disturbance,  the  patient  is  not  usually  in  imme- 
diate danger  of  death  by  suffocation,  but  he  will  suffer  from 
cough  and  want  of  breath,  either  continuously  or  at  intervals* 
Later  on  in  the  case,  if  the  worm  still  be  not  expelled,  the  usual 
sj^mptoms  resulting  from  the  presence  of  a  foreign  body  in  the 
larynx  will  set  in. 

For  an  account  of  these  results  I  must  refer  the  reader  to  the 
detailed  account  given  by  Riegel/ 

Round-worms  liave  in  rare  cases  been  found  in  i^^e pancreatic^ 
find,  but  there  is  no  account  given  of  any  symptoms  depending 

'  Vide  Vol.  TV.,  p.  501,  et  seij,^  of  thia  CyclopfediiL 
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on  it  which  occurred  during  life.     It  is  probable  that  the  worm 
had  crept  in  there  after  the  death  of  its  host. 

Tbere  is  a  specimen  in  the  Pathological  Museum  in  Kiel  of  a  round-worm  in  the 
pancreatic  duct. 

Round- worms  not  unfrequently  find  their  way  into  the  gall- 
dv<;ts^  and  have  been  found  in  the  gall-bladder,  and  also  in  the 
biliary  ducts,  both  external  and  internal  to  the  parenchyma  of 
the  liver.  Davaine  enumerates  thirty-seven  such  cases.  In  the 
majority  of  these  cases  the  worms  had  crept  in  after  the  patient's 
death,  as  there  were  neither  symptoms  during  life  nor  traces  of 
their  former  presence  after  death.  In  the  remainder  there  was 
either  marked  disturbance  of  the  biliary  system  present  during 
life,  or  more  or  less  extensive  anatomical  lesions  found  at  the 
post-mortem. 

There  can  of  course  be  no  question  but  that  the  worms  had 
entered  the  gall-ducts  from  the  intestine,  and  had  not  been  devel- 
oped in  them.  Their  entrance  would  of  course  be  rendered 
easier  by  previous  changes,  such  as  the  stretching  of  the  gall- 
ducts  by  the  passage  of  a  stone.  However,  it  is  by  no  means 
improbable  that  young  round-worms,  which  are  remarkable  for 
their  great  slenderness,  can  creep  into  the  ductus  (communis) 
choledochus. 

Attention  lias  already  been  frequently  drawn  to  the  love  round -worms  have  for 
squeezing  themselves  througii  narrow  openings.'  Thus  worms  have  been  found 
encircled  with  rings  of  wire  which  had  accidentally  been  swallowed,  and,  taking  a 
hint  from  this,  Stockbridge  has  constructed  a  **  woim-trap.'' 

The  entry  of  a  round-worm  into  the  gall-hladder  is  followed, 
as  a  rule,  with  no  symptoms  or  very  slight  ones.  If  it  should 
become  impacted  in  the  cystic  duct,  then  the  usual  symptoms  of 
closure  of  this  duct  will  set  in. 

If  the  worm  finds  its  way  into  the  ductus  choledochus^ 
the  escape  of  the  gall  will  be  hindered  ;  but  if  the  duct  is 
wide  enough,  it  will  not  necessarily  be  completely  stopped.  If 
it  quite  fills  up  the  ductus  choledochus  or  hepaticus,  then  the 
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same  results  follow  aa  whea  they  are  closed  from  any  other 
cause. 

If  the  worm  makes  its  way  further  into  the  biliary  ducts,  and 
thus  enters  the  parefichyma  of  lite  liver  itself,  either  a  cysl-Iike 
dilatation  is  formed  round  it,  which  becomes  filled  with  a  catar- 
rhal secretion,  and  communicates  mure  or  less  freely  with  the 
biliary  ducts,  or  it  leads  to  a  general  dilatation  of  that  section  of 
the  biliary  ducts.  The  worm  itself  acts  as  a  foreign  body,  either 
on  the  wall  of  the  duct  alouej  in  which  case  the  mucous  mem- 
brane  becomes  liyperiemic,  spongy,  and  thickened,  and  gives 
out  a  copious  catarrhal  seci'etion,  with  occasional  nlceintion  or 
perforation  of  the  wall,  or  the  infiamiuation  spreads  to  the 
adjoining  parenchymatous  tissue,  and  an  abscess  is  formed  rouud 
the  worm.  Tins  abscess  may  discharge  its  contents  through  the 
biliary  ducts,  or  the  ijiflammation  may  have  the  effect  of  com- 
pletely cutting  off  its  communication  with  them.  It  then  occa- 
sionally liappens  that  other  secondary  abscesses  are  formed, 
either  in  tlie  neighborhood  or  at  a  greater  or  less  distance  away, 
which  have  no  communication  with  tlie  first. 

By  means  of  increased  growth  of  the  connective  tissue  around 
it,  the  al>sces3  may  become  encapsuled,  in  which  case  the  worm 
itself  usually  soon  dies,  and  becomes  disintegrated,  and  tlie  con- 
tents of  the  abscess  become  thickened,  and  undergo  cheesy  or  cal- 
careous degeneration,  with  great  dnninution  and  contraction  of 
the  sac.  Or  the  abscess  grows  larger,  and  opens  into  the  sur- 
rounding parts.  Thus  cases  have  been  observed  where  the  ab- 
scess opened  into  the  pleura,  into  the  lungs,  and  through  tlie  walls 
of  the  chest,  forming  pyc»pneuniotliorax,  and  thus  both  the  wonn 
and  the  contents  of  the  abscess  have  finally  made  their  escape  ex- 
ternally. 

The  various  steps  in  this  process  give  rise,  as  they  occur,  to 
more  or  less  severe  symptoms.  Symptoms  of  Iiepatitis,  such  as 
fever,  paio  in  the  right  Iiypaehondriurn,  jaundice,  diarrliO[*a — 
sometimes  constantly,  at  others,  returning  at  intervals^aud.  con- 
vulsions, will  be  present,  more  or  less  marked. 

It  13  not  jet  deterDiined  with  certaioty  bow  long  a  round- worm  can  r&tnain  alive 
in  llie  jy^all  ducts;  it  cannot,  Ijowever,  be  very  long.  Worraa,  itia  true,  have  often 
hiivM  ftnmd  ulive  in  the  gdl  bludd^r  at  pust-mortema ;  usually,  however,  they  soon 
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rlie,  become  decomposed,  and  are  then  removed ;  or,  aa  has  once  been  observed,' 
tliey  form  the  nucleus  of  a  gall-stone. 

It  seems  probable  that  such  worm-abscesses  may  become  wholly  reabsorbed. 

The  observation  of  Virchow,"  though  usually  supposed  to  be  referable  to  the 
psorospermia,  belongs,  I  think,  without  doubt,  more  properly  here,  both  from  the 
size  and  from  the  appearance  of  the  forms  he  describes  and  pictures,  and  appears  to 
nic  to  be  a  most  interesting  example  of  this  process  having  taken  place.  In  the 
liver  of  an  old  woman,  which  was  slightly  atrophied,  Virchow  found  a  firm,  roundish 
protuberance,  having  the  appearance  of  sinew,  and  which  measured  from  four  to  five 
lines  in  diameter.  It  was  situated  in  a  slight  depression  on  the  surface  of  the  liver, 
which  was  surrounded  by  stunted  liver  lobules,  which  had  a  granular  appearance.  On 
making  a  section  through  the  middle  of  the  thick  tendinous  capsule,  a  cavity  was 
opened.  Its  shape  was  almost  globular,  the  diameter  being  from  one-half  to  five- 
eighths  of  an  inch,  and  its  walls  were  wrinkled  in  places.  The  loose,  cheesy-looking, 
dry  contents  consisted  of  a  friable  mass,  in  which  a  number  of  eggs  were  mixed  up, 
sometimes  occurring  singly,  at  others  in  groups,  some  of  which  contained  several 
dozen.  These  were  covered  with  a  tolerably  thick,  strong  skin,  which  had  a  double 
outline,  and  was  here  and  there  slightly  striated,  outside  of  which  there  was  a  homo- 
geneous, colorless,  brightly  shining,  albuminous  envelope,  with  a  very  undefined 
margin.  Within  these  there  was  a  fine  inner  skin.  Some  of  them  were  quite  filled 
with  a  roughly-granular  yolk-mass,  arranged  in  indistinct,  roundish  masses,  through 
which  could  be  seen  a  nucleolar  body.  Most  of  them,  however,  contained  a  light- 
gray,  finely-granular  substance,  and  only  at  one  place,  which  was  usually  eccentric, 
was  there  a  large  round,  brownish  yolk-mass.  Along  with  these  there  were  others 
which  were  undergoing  a  sort  of  fatty  degeneration.  They  were  oval  in  shape,  and 
measured,  without  the  albuminous  envelope,  0.002  Parisian  inches,  or  0.054  mm. 
The  drawings,  the  description,  and  the  measurements  correspond  most  accurately 
to  those  of  round-worm's  eggs  that  have  been  kept  a  long  time,  and  in  some  of 
which  the  process  of  segmentation  has  begun.  In  such  eggs,  also,  we  always  find 
some  that  are  undergoing  fatty  degeneration.  According  to  Lcuckart,  the  eggs  of 
the  round- worm  measure  from  0.05  to  0.06  mm.  This  mass  was,  therefore,  wliat  re- 
mained in  the  place  where  a  female  round- worm  had  perished ;  the  rijje  eggs  that  it 
contained,  being  i)laced  in  circumstances  favorable  to  their  being  hatched,  had 
begun  to  develop. 

Round-womis  can  only  get  into  the  bladder^  uterus^  or  vagina^ 
when  fistulous  communications  have  been  formed  between  these 
organs  and  some  part  of  the  intestine. 

To  these  worms  the  power  has  been  ascribed  of  occasionally 

'  Lobstein^  Catalogue  du  Mus^e  anatomique  de  Strassbourg,  No.  1987.  {Dataine^  p. 
160.) 

=<  Archiv,  18,  p.  624,  Plate  X.  Fig.  5. 
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piercing  the  intestinal  wall,  and  thus  gaining  access  to  the  peri- 
toneum, and  this,  too,  irrespective  of  whether  the  int^^stine  was 
diseased  or  not  It  was  supposed  that  the  worm  could  force  it- 
self bet%veen  the  fibres  of  the  muscles,  which  closed  attain  after  it 
liad  passed.  This  idea  was  founded  on  the  supposition  that 
worms  had  been  found  witliin  the  peritoneum  without  any  per- 
foration of  the  intestine  being  present.  An  easier  explanation  i^, 
that  the  perforation  was  not  searched  for  carefully  enough-  We 
can  neither  allow  to  the  worms  the  power  of  being  able  to  pierce 
the  w€iU  of  iJie  infestine,  nor  to  the  intestinal  wall  the  power  of 
allowing  it  to  pass  through  without  leaving  any  trace  of  its  pas- 
sage behind  it. 

It  is  quite  another  question  whether  or  not  the  worms  can 
Irealc  through  a  diseased  intestine;  and  we  do  not  think  the  qnes- 
tion  can  be  answered  positively  in  the  negative.  In  cases  of  tuber- 
cular ulceration  we  extremely  often  see  the  ulcer  just  on  the  point 
of  perforating,  or,  indeed,  having  perforated  the  intestine, 
which  has,  however,  become  adherent  to  the  neighboring  oipins 
lit  that  point  by  partial  peritonitis.  The  ulcers,  too,  in  typhoid 
fever,  not  at  all  unfrequently  open  into  the  peritoneum.  One  of 
the  principal  exciting  causes  of  such  perforation  is  any  solid 
body  in  the  intestine,  and  round -worms  which  happen  to  be  in 
the  intestine  may  act  in  the  same  way  as  would  a  solid  body.  In 
general,  however,  at  all  events  in  the  earlier  stages  of  such  a 
perfomting  ulcer,  we  see  a  true  necrosis  of  the  bottom  of  th'* 
ulcer  precede  the  actual  perfomtion,  tlie  necrosis  being  recosr- 
nizable  by  the  wall  of  the  intestine  at  that  point  being  stained 
with  gall-  We  can  therefore  very  B^ell  imagine  that  the  round- 
worms may  hasten  the  perforation  of  the  intestine  in  cases  both 
of  tuliercular  and  typlioid  ulceration,  when  the  ulcers  them- 
selves are  neariy  throiigli,  especially  as  we  know  by  post-mortem 
experience  what  a  small  thing  is  sometimes  sufficient  to  cause 
the  thin  layer  that  remains  to  give  way.  Their  presence  is 
probably  specially  hurtful  as  likely  to  precipitate  such  perfora- 
tion before  adliesion  has  taken  phice  between  the  threatened 
j)ortionof  the  intestine  and  the  surrounding  organs;  and  also, 
because  they  are  likely,  once  they  have  escaped  aiong  with  the 
contents  of  tlje  intf^stine  into  the  abdomen,  to  hinder  bv  their 
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active  movements  such  adhesion,  and  thus  cause  a  peritonitis 
that  had  been  circumscribed  to  become  general. 

Perforation  happens  in  a  large  percentage  of  aU  cases  of  alceration  of  the  intes- 
tines, without  any  worms  being  present,  and  not,  as  Leuckart  supposes  (II.,  246), 
in  very  few. 

In  250  cases  of  patients  who  had  died  of  typhoid  fever,  Hoffman  ^  found  per- 
foration in  eight  per  cent.;  and  in  Qriesinger^s  118  cases  it  occurred  in  almost  twelve 
per  cent. 

The  striking  frequency  with  which  round-worms  have  been  found  in  cases  of 
intestinal  perforation  in  typhoid  fever,*  as  well  as  the  striking  frequency  with 
which  the  trichocephalus  is  met  with  in  typhoid  fever  in  general,  can  be  explained 
by  the  very  great  prevalence  of  these  parasites.  The  latter  fact  has,  however,  led 
to  the  trichocephalus  being  looked  upon  as  the  original  cause  of  typhoid  fever 
(Roderer  u.  Wagler,  1.  c). 

Just  as  in  perforation  of  the  intestine,  so  also  in  round  per 
/orating  ulcer  of  the  stomach  or  duodenum^  the  worm  may  make 
its  way  into  the  peritoneum,  or,  should  the  diaphragm  be  also 
perforated  by  the  ulcer  of  the  stomach,  even  into  the  sac  of 
the  pleura. 

The  case  related  by  Muller  *  was  probably  one  of  this  kind.  A  girl  of  sixteen  years 
of  age  died  after  a  very  short  feverish  illness.  At  the  post-mortem  a  hole  was  found 
in  the  posterior  wall  of  the  stomach  about  the  sisse  of  a  kreutzcr,  which  corre- 
sponded to  a  similar  hole  in  the  diaphragm,  which  was  loosely  adherent  to  the 
fundus  of  the  stomach.  The  serous  membrane  covering  the  posterior  wall  of  the 
stomach,  as  well  as  that  covering  the  diaphragm  and  ))ase  of  the  lung,  was  brightly 
reddened,  and  in  some  spots  exhibited  the  appearances  of  hemorrhages.  In  the  left 
l)leura  were  a  number  of  round-wonns,  of  which  two  were  still  half  in  the  stomach. 
To  imagine,  as  Muller  did,  that  the  worms  had  pierced  the  perfectly  sound  stnic- 
tures,  will  be  to  give  them  credit  for  a  truly  wonderful  performance.  It  further  pre- 
supposes that  the  worms  had  all  singled  out  exactly  the  same  spot  in  the  wall  of 
the  stomach  for  their  attack.  Davaine  has  already  drawn  attention  to  the  absurdity 
of  such  an  idea. 

If  round-worms  are  found  in  the  abdomen,  and  there  is  no  peritonitis  present, 
they  must  have  entered  it  after  the  death  of  the  patient. 

Worm-ahsccsses  are  not  unfrequently  met  with.     A  worm- 

'  Untersu  eh  unpen  iiber  die  pathologisch-anatomischen  Veranderungen  der  Organe 
beim  Abdominaltyphus.     Leipzig,  18G9. 

-  LiehcrmcisUr,  Vol.  I.  pp.  150,  et  seq.  of  this  Cyclopaedia. 
'  Memorabilicn.     1872,  p.  448. 
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abscess  is  an  abscess  at  any  part  of  the  body  from  which,  along 
with  its  proper  contents,  worms  are  expelled.  Sach  worm- 
abscesses  may  be  formed  in  a  variety  of  ways.  The  very  large 
majority  of  those  that  have  been  observed  (forty  out  of  the  forty- 
seven  cases  collected  by  Davaine)  are  situated,  as  Davaine 
pointed  out,  in  one  of  two  places,  either  at  the  navel  or  in  the 
groin.  Worm-abscesses  at  the  navel  occur  almost  always  in 
children  (of  nineteen  such  abscesses,  fifteen  occurred  in  children), 
while  those  in  the  groin  occurred  almost  exclusively  in  persons 
over  fifteen  years  of  age  (of  twenty-one  such  cases,  nineteen 
occurred  in  persons  over  fifteen).  Now  these  are  exactly  the 
places  where  herniae  are  most  commonly  met  with,  umbilical 
hernia  being  the  one  chiefly  met  with  in  children,  and  femoral 
hernia  in  grown-up  persons.  A  comparison  of  these  facts  inevi- 
tably proves  that  in  the  large  majority  of  cases  worm-abscesses 
are  nothing  more  than  hernije,  though  it  may  be  hard  to  say  what 
was  the  exact  part  the  worm  had  in  causing  the  abscess.  There 
are  three  distinct  classes  of  such  abscesses :  first,  those  out  of 
which  round-worms  alone,  or  mixed  with  pus,  are  expelled; 
second,  those  out  of  which  round-worms  and  the  intestinal  con- 
tents come  from  the  commencement ;  and,  third,  those  from 
wliich  the  contents  of  the  intestine  alone  are  at  first  expelled, 
the  worms  not  making  their  appearance  till  afterwards. 

In  the  last  of  these  classes  the  worms  cannot  possibly  be  the 
original  cause  of  the  abscess ;  in  the  two  former  they  may  have 
had  some  influence.  From  what  has  already  been  said,  we  may  be 
allowed  to  doubt  if  they  had  any  such  influence,  though  possibly 
tliey  may  by  their  motion  have  hastened  the  giving  way  of  the 
softened  intestinal  wall.  It  is  also  more  than  doubtful  whether 
the  occurrence  of  incarceration  can  be  put  down  to  their  presence 
in  the  sac  of  a  hernia,  their  action  being  probably  quite  similar 
to  that  of  any  other  solid  contents  of  the  intestine. 

Closely  connected  with  the  above-mentioned  case  of  perfora- 
tion consequent  on  pathological  changes  in  the  intestine,  are 
such  cases  where  the  perforation  takes  place  at  a  part  of  the 
intestine  tliat  is  not  covered  by  peritoneum,  and  a  fistulous 
abscess  is  formed,  which  may  make  its  appearance  at  the  most 
dilferent  places.     Some  of  the  cases  must  be  looked  on  as  caused 
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by  the  bursting  of  an  already  existing  abscess  into  the  intes- 
tine, such  abscesses  being  by  no  means  rare,  even  when  no  worms 
are  present.  To  this  category  belong  those  cases  of  abscesses  in 
the  psoas  muscle,  in  the  kidney,  and  in  the  spleen,  in  which 
round-worms  were  found. 

Diagnosis. 

We  are  only  in  a  position  to  diagnose  the  presence  of  Ascaris 
lumbricoides  when  we  have  either  seen  the  worms  expelled, 
or  rather,  since  this  only  shows  us  that  worms  were  there,  and 
not  that  they  are  still  present,  if  we  can  by  means  of  the  micro- 
scope demonstrate  their  eggs  in  the  faeces.  All  other  so-called 
characteristic  symptoms  are,  especially  if  occurring  singly,  quite 
insufficient,  and  can  at  the  most  only  point  to  the  necessity  of 
examining  the  fseces.  It  is  also  impossible  to  diagnose  the  pres- 
ence of  round-worms  in  any  other  organ  of  the  body. 

Treatment. 

In  spite  of  their  size  and  comparatively  great  muscularity, 
round-worms  do  not  offer  any  serious  resistance  to  the  efforts 
made  to  expel  them. 

The  most  favorite  and  never-failing  remedy  is  santonica^  the 
unexpanded  flower-buds  of  different  species  of  artemisia.  It  is 
given  in  powders,  or,  better,  in  a  bolus  or  an  electuary. 

The  medicine  that  is  most  in  use  at  present  is  santonine  or 
santonic  acid,  which,  according  to  the  researches  of  Rose,  is 
the  active  constituent  of  the  flower-buds,  and  which,  except  in 
very  large  doses,  is  quite  innocuous.  It  is  given  three  or  four  times 
a  day,  in  doses  of  from  one-third  to  one  and  a  half  grains,  tln) 
latter  dose  only  to  a  grown-up  person,  and  should  then  be  fol- 
lowed by  a  purgative.  Castor-oil  is  not  quite  adapted  for  this 
purpose,  for  it  has  the  power  of  dissolving  the  santonine,  which 
is  thus  more  readily  absorbed  ;  this,  on  account  of  tlie  unpleas- 
ant symptoms  it  produces,  is  to  be  avoided.  However,  in  spite 
of  this,  Kiichenmeister  recommends  this  combination. 

Calomel  has  also  been  recommended,  and  latterly  the  Aristolochia  bracteata  )>y 
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Cubbold  (1.  c.  37!S}f  as  well  as  the  sQiitonute  of  soda.  According  to  Rose  (YircU. 
Arcliir,  16,  p.  2'6'S),  tliia  last  drug  is  very  readily  absorbed,  and  produces  more 
violent  general  symptoma. 


Praphplaxis. 

In  spite  of  the  fact  that  these  worms  have  now  been  well 
known  for  more  than  two  thousand  yearsj  we  are  still  unfortu- 
nately quite  ignorant  of  the  means  by  which  they  find  an  entry 
into  their  host.  We  are,  consequently,  not  in  a  position  to  lay 
down  positively  the  means  by  which  they  may,  with  certainty, 
be  avoided.  The  only  thing  that  will  enable  xis  to  combat  them 
properly  is  a  thorough  investigation  of  the  conditions  necessary 
for  thek  development  and  for  their  introduction.  We  must, 
therefore,  content  ourselves  with  laying  down  some  genei'al  rules 
for  their  prevention. 

It  follows  directly,  from  what  has  already  been  said  about 
their  etiology,  that  cleanliness  in  the  kitchen  and  in  the  house, 
with  regard  to  our  food  and  our  drink,  our  clothes  and  our 
hands,  here  again  stands  foremost.  Especial  stress  is  to  be  laid 
on  having  a  plentiful  supply  of  pure  water,  and,  if  such  cannot 
be  procured,  wo  must  nmke  use  of  no  water  that  has  not  been 
previously  either  liltered  or  boiled,  as  in  soup,  coffee,  tea,  etc., 
etc. 

A  jyl^iitifiil  snpply  of  pure  water^  which  eoerp  oiie  should  by 
law  be  required  to  introduce  into  his  premises^  has  become  a 
vital  req  uirement  for  the  health  of  all  large  towns.  For  not  only 
would 'this  lead  to  a  more  general  regard  for  cleanliness,  and 
thereby  to  an  increase  of  healthiness  among  the  population,  but 
would  also  serve  as  a  barrier  against  the  possible  introduction 
of  infectious  matter,  and  also  of  the  germs  of  the  round-worm. 

Tlie  town  of  Kid,  so  large  a  percentage  of  whoae  population  are  afflicted  with 
round- worms,  has  very  Imd  fountains^  Ita  water- works  are  fed  out  of  pond^  which 
cim  hv  ii[>proached  on  all  sides,  and  which  are  situated  in  fields  which  are  quite  near 
tu  itihaiiitfd  quarters  of  the  towu.  If  Daviiine'a  view  is  the  riglit  one,  the  projected 
improvement  in  the  water  supply  muat  liQvo  the  effect  of  duninbhing  the  peroentage 

of  iiftr>sons  who  hskvc*  t.hoRi\  wrirnis. 
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Ascaris  Hystax. 


This,  which  is  the  round-worm  that  infests  cats  and  dogs,  is 
much  smaller  than  the  one  which  infests  man.    The  female  at- 
tains to  twelve  ctm.,  the  male  to  six  ctm.  in  length.    The  worm 
is  distinguished  by  two  wing-like  appendages 
composed  of  chitine,  which  extend  from  the  head 
along  each  side,  to  a  distance  of  from  two  to  four 
mm.,  but  are  liable  to  great  variations,  as  regards 
both  their  shape  and  their  size.      The  eggs  are 
somewhat  smaller  than  those  of  Ascaris  lumbri- 
coides;  at  the  earliest,  in   from  three   to  four 
weeks,  but  usually  somewhat  later,  the  embryos 
become  developed.     The  eggs  have  a  great  power 
of  resisting  external  influences,  and  their  devel- 
opment is  not  arrested  in  spirits  of  wine,  chromic 
acid,  or  turpentine. 

The  method  of  transmission  is,  up  to  the 
present  time,  unknown.  Leuckart  found  young 
round-worms  in  the  stomachs  of  cats  which  re- 
sembled embryos,  both  in  size  and  shape.  Besides 
these,  he  found  in  the  stomach  and  small  intes- 
tine worms  in  every  stage  between  this  and  the 
fully  matured  Ascaris  mystax.  He  failed,  however,  to  produce 
such  forms  by  feeding  animals  on  eggs  containing  embryos. 
(See  also  tlie  account  given  in  the  section  on  Ascaris  lumbri- 
coides,  p.  732.) 


Fio.  44. 

AncariM  inyHt&x . 
a.  Nntural  «  w. 
6,  Head,    showing   the 

wiiiK-like  appendagcd 

(magnifled). 


For  further  particulars,  I  must  refer  the  reader  to  Leuckart,  II.  j).  258. 


The  Ascaris  mystax  inhabits  the  small  intestine  of  the  cat,  the 
dog,  the  fox,  the  lion,  the  lynx,  and  mq^t  probably  some  other 
animals.  Up  to  the  present  time  it  has  been  found  only  five 
times  in  man. 

Bellingham  ^  was  the  first  person  who  found  this  worm,  and  he 
described  it  under  the  name  Ascaris  alata,  and  at  the  same  time 
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drew  attention  to  a  case  publislied  by  Pickells.'  Cobbold'  re- 
porttida  third  case,  and  at  the  same  time  pointed  out  the  identity 
of  the  Ascaris  alata  and  Ascarls  mystax.  He  also  vindieati:*«l 
Pickells*  case  from  the  attacks  of  Kiichenmeiater  and  Ltnickart, 
A  fourth  case  is  related  by  Leuckart  (L  c).  The  Pathological 
Institution  in  Erlangen  was  presented  by  Dr.  Bohm,  of  Gun- 
zenhausen,  with  a  female  example  of  tliis  worm,  ineasaring  fifty- 
five  mm.  in  length,  which  was  expelled  by  a  young  child. 

From  a  clinical  standpoint  this  round-worm  is  distinguished 
by  its  great  activity,  it  frequently  making  its  way  into  the 
stomach.  One  may  often  see  dogs  get  rid  of  whole  coils  of  them 
by  vomiting. 

Oxynrifl  Vermiculari§. 
(Tluread  Wonu,     Der  Ptrienicnschwantz.) 

Natural  History, 

The  thread-worm  (Springwurm,  Madenwnnn)  is  a  small,  white 

round-worm,  wldch  is  tapered  off  at  both  ends,  Thft  end  of  the 
worm  at  which  the  head  is,  is  surrounded  by  a 
chitinous  inflation  of  the  skin,  which  makes  it  re- 
semble in  form  the  mouthpiece  of  a  Turki&h 
pipe.  The  opening  for  the  mouth  is  closed  by 
tlin^e  nodular  lip3  ;  it  leads  into  the  muscular  oeso- 
phagus, wliich  gradually  grows  larger  posteriorly, 
Fio.  45.  like  a  club.    Next  to  this  comes  a  sharply  defined 

^^^uirSSf^'^  circular  portion,  which  is  provided  with  a  chitin* 
k  rTu'^miiiea.      ous  valve  having   three  lappets — ^the   so-called 
pharynx.       The  intestinal  canal,  which   is  the 
direct  continuation  of  this,  runs  through  the  body  almost  in  a 
straight  line  to  the  opening  for  the  anus. 

The  7/iale  is  from  tfiree  to  five  ram.  long,  seldom  more.  Its 
tail  comes  mther  sudden!}^  to  a  blunt  end,  and  is  more  or  h*m 
bent  or  rolled  up  on  tiie  abdomen.  The  testicle,  with  the  seminal 
duct,  is  a  broad  white  tube,  bent  like  a  liook,  and  is  situated  in 

'  Transactions  cjf  tlie  CoL  of  Plif*.  in  Ireland,  IV.  and  V, 
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the  posterior  part  of  the  animal ;  its  efferent  duct  unites  with  the 
end  of  the  intestine,  and  forms  a  short  cloaca,  out  of  which  the 
spiculum,  which  is  simple,  slightly  wavy,  and  bent  like  a  hook 
at  the  end,  often  projects. 

The  bending  and  roUing  up  of  the  posterior  end  of  the  male  worm  is,  as  we  may 
readily  convince  ourselves,  always  to  be  found  in  the  worm  during  life,  and  would 
appear  to  assist  it  to  embrace  the  female. 

The /ernale  is  from  nine  to  twelve  mm.  long,  and  its  posterior 
extremity  is  drawn  out  into  a  long  awl-like  tail,  which  is  slightly 
wavy  towards  the  end.     The  anus  lies 
in  front  of  the  commencement  of  the 
tail ;    the  vulva  is  situated  a  little 
anterior  to  the  middle  of  the  body, 
and  leads  into  a  short,  very  muscular 
vagina.     To  this  is  joined  the  uterus, 
the  body  of  which  is  very  short,  and 
divides   into    two    immense  cornua, 
which  separate,   one  running  anteri- 
orly and  the  other  posteriorly.   When 
these  become  full  of  eggs,  they  fill 
the  whole  interior  of  the  animal  so 
completely  that  all  the  other  organs 
are  almost  entirely  hidden. 

The  effffs,  when  looked  at  from 
above,  are  oval ;  from  the  side,  how- 
ever, they  are  seen  to  have  one  sur- 
face flat  and  the  other  arched,  as  well 
as  one  sharp  and  one  rounded  end. 
They  usually  contain  a  finely  granu- 
lar yolk.  In  the  more  mature  females 
we  find  the  yolk  in  all  stages  of  seg- 
mentation, and  sometimes  the  egg 
contains  the  so-called  tadpole-like 
embryo  (Fig.  47,  /and  ff).  This  is  an 
oval  body,  in  the  interior  of  which 
a  light-colored  streak  may  be  seen— 
the  commencement  of  the  digestive  apparatus,  while  at  one  end 
of  it  there  is  a  tail,  more  or  less  long,  according  to  the  age  of  the 


Pio  46. 

Oxyuris  vonnicnlaris,  maffiiifled. 

a.  Mature  but  still  iinfnictificil  female. 

b.  Mule. 

c.  Female  containing  egg*. 
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embryo,  which  is  folded  up  on  the  abdomen.  At  the  ordinary 
teniperatare,  but  especially  if  placed  on  a  warm  microscopic 
slide,  tills  tadpole  embryo  is  sometimes  observed  to  make  rather 
]azy,  at  other  times  quick,  jerky  movements  ol  rotation  around  its 
long  axis*  In  the  ripe  eggs,  found  in  the  lower  portion  of  the 
rectnm  and  on  the  skin  around  the  anus,  we  often  see  the  em- 
bryo in  a  further  stage  of  its  development.  It  has  then  assumed 
the  shape  of  a  worm,  is  doubled  up  twice  on  itself,  and  its  move- 
ments are  much  more  active* 

The  Oxyuris  vermicularis  spends  its  whole  existence,  from  the 
egg  to  maturity,  in  the  intestinal  tract  of  the  same  man,*  Should 
a  ripe  egg  be  brought  in  any  way  into  the  stomach  of  a  human 


DcrTelopuirnt  ol  Oxynrii  Vcnnlicniiiri*. 
.  BfjrmpntftUon  of  the  yolk.    /,  EitiH.  conmlning  tMrtpfjIe-hhajted  emt>rj«,  Mum  from  tti«  dde. 


domiiial  vifw  i«f  ihcMinip.     A,  Eri?  with  wami  shaped  embryo^ 
bt^o  that  h^  eacspcd  kqU  it  c«^bl(r  or  moUon. 


t,  EcDbrro  eic»piu«  from  tbe  e^g. 


9.  ^>^ 


being,  by  the  action  of  the  gastric  juice,  one  place  in  the  sliell, 

situated  on  the  arched  side  of  the  egg  and  towards  its  pointed 
end,  becomes  spongy  or  softened.  If  the  embryo  had  already 
the  tadpole  shape,  it  will  rapidly  (in  from  one  to  six  hours)  ac- 


'  The  account  g-iven  of  the  development  ia  founded  iti  a  great  mcttsare  tm  the  Invcstt- 
gationa  of  Profteaor  Zenker^  in  which  I  had  very  frequently  the  opportaiiity  of  taking 


ft  narfc 
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quire  the  worm-shape,  the  anterior  thick  part  of  the  body 
becoming  thinner  and  more  attenuated  and  elongating  itself 
backwards.  The  tail  grows  thicker  and  longer,  and  becomes  bent 
up  a  second  time  on  itself  as  soon  as  it  no  longer  finds  space  for 
its  increasing  length.  The  movements  of  the  embryo  now  be- 
come more  active ;  it  presses  its  head  against  the  softened  place 
in  the  shell,  breaks  through  it,  and,  little  by  little,  at  the  expense 
of  much  effort,  it  finally  struggles  out. 

All  these  occtirrences  may  easily  be  observed  under  the  microscope.  The  ac- 
companying drawings  were  made  from  eggs  which  were  corked  up  in  a  small  glass 
bottle  with  a  few  drops  of  saliva  and  sugar  and  water,  and  kept  for  a  night  in  the 
axilla.  When  placed  on  an  artificially  warmed  microscopic  slide  the  small  worms 
crept  further  out  of  their  shells;  a  portion  of  them  had  already  escaped  and  were 
moving  about  with  active  serpentine  movements. 

The  eggs  of  the  Oxyuris  require  an  amazingly  short  time  for  their  development, 
provided  they  are  placed  under  favorable  external  conditions.  I  once  saw  the 
metamorphosis,  from  the  tadpole-shaped  embryo  to  the  worm-shaped  embryo,  com- 
pleted in  the  course  of  about  one  hour.  Under  ordinary  circumstances  this  usually 
takes  from  four  to  six  hours ;  but  it  requires  a  much  longer  time  if  the  circumstances 
l>e  unfavorable.  One  of  the  most  important  of  these  conditions  is  the  temperature, 
the  development  seemingly  taking  place  quicker  in  proportion  as  the  temperature 
of  the  medium  in  which  the  worms  are  placed  more  nearly  approaches  to  that  of 
the  human  body. 

Whether  eggs,  in  which  the  segmentation  of  the  yolk  has  commenced,  but  in 
which  the  embryo  has  not  yet  been  developed,  can  go  on  to  their  full  development 
in  the  stomach,  is  very  doubtful,  but  by  no  means  impossible,  for  an  embryo  may 
become  developed  in  them  within  a  few  hours. 

In  the  mucus  taken  from  the  rectum,  Vix '  found  eggs  containing  embryos,  and 
near  to  them  young  worms  escaping  from  their  shells,  and  some  also  creeping  about 
free.  He  therefore  holds  that  no  previous  introduction  of  the  eggs  into  the  stomach 
is  necessary,  but  that  the  young  worms  creep  out  of  the  eggs  surrounded  by  the  old 
wonns,  and  go  through  all  the  steps  of  their  development  on  the  spot.  Even  if, 
owing  to  the  trustworthiness  of  the  observer,  this  occurrence  must  be  considered  as 
having  undou})tedly  taken  place,  still  it  must  not  be  looked  on  as  the  rule,  but 
rather  as  one  of  those  quite  exceptional  cases  which  may  happen  under  abnormal 
circumstances,  as  in  chronic  disease  of  the  large  intestine.  Though  I  have  often 
looked,  I  have  never  been  fortunate  enough  to  meet  with  a  similar  case. 

As  soon  as  it  is  free,  the  embryo,  which  has  now  become  a 
very  small,  fine,  delicate  worm,  would  appear  at  once  to  betake 


756 


HELLER. — INTESTINAL  PARASITES. 


itself  to  the  upper  portion  of  the  small  intestine,  where  it  rapidl}' 
increases  in  size,  obtaining  its  nourishment  from  the  chyme  and 
the  intestinal  mucus.  As  soon  as  it  attains  a  certain  size,  the 
characteristic  differences  in  the  sexes  begin  to  make  their  appear- 
ance. The  male  worm  gets  a  short 
tail,  which  begins  to  taper  quite 
Buddenl}'  ;  whereas  in  the  female 
the  tail  becomes  elongated  into  the 
shape  of  an  awL  At  the  same 
time  the  development  of  the  sex- 
..^  ual  organs  commences  inside  the 
animal  j  almost  the  first  thing  that 
can  be  recognized  in  the  male  being 
the  spiculum.  The  worm  then  casts 
its  skin  ;  this  it  accomplishes  by 
alternati^y  relaxing  and  then  con- 
tracting itself;  this  is  specially 
Fio,  48.  marked  near  the  head  of  the  ani- 

mal, and  by  it  the  oesophagus  gets 
several  bends  on  itself  ;  between  the  old  skin  and  the  new  inter- 
nal one,  numerous  briglir,  oil-like  globules  make  their  appear- 
ance, wliich  seem  to  make  the  movements  of  the  animal  in  its 
old  skin  much  easier.  At  last  the  skin  gives  way,  either  in 
the  middle  or  towards  the  anterior  part,  and  the  woitu  escapes. 


Male  thFCfid-wunn  utsting  !U  ekln. 


A  young  male  worm,  befoi-e  casting  its  skin,  tncasiired  1.8  mm.  long  and  O.B  mm. 
tliick.  The  a^so[iliagu3  was  0,18  mm.  long,  the  pharynx  measured  0.00  mm.,  and  tbc 
tail  0.1  mm.     Anotlier  male  measured  1.1  mm.  Imig. 

A  young  female,  before  casting  its  skin,  was  1.97  mm.  long,  the  vulva  wm 
ftituated  at  a  distance  of  0.8  mm.  from  the  head,  and  the  tail  had  a  length  of  0.4 
mm.     Other  ciEamples  mens u red  1.78,  1.8&»  1.91  mm,  in  length. 

Such  flifferencea  in  size  are  chiefly  due  to  the  amount  of  contraction  preseot. 

This  process  of  casting  the  skin,  which  hiis  ju'it  been  described,  I  myself  liav« 
frequently  seen  (under  the  microscope)  taking  place  in  living  worms  taken  out  of 
the  small  intestine.  It  is  quite  easy  to  find  animals  which  have  not  yet  cast  their 
skins. 

It  is  not  at  all  improbable  that  before  tlie  casting  of  the  skin  we  have  just  de- 
scribedj  the  worms  have  cast  it  once,  or  jjerhaps  even  twice,  previonsly  ;  for  we 
not  unfn^qur^ntly  see  worms,  morh  nmaller  thaa  these  and  in  which  there  \s  still  no 
indication  of  the  si^x.  fimiinrT  llh  ir  skini 
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Some  of  the  young  animals  now  spend  a  shorter  or  a  longer 
time  in  the  small  intestine,  and  have  sexual  intercourse ;  others 
however,  descend  into  the  caecum  for  this  purpose.  In  favorable 
cases  one  finds  large  numbers  of  females  in  every  stage  of  devel- 
opment, in  the  small  intestine,  in  the  caecum,  and  in  the  vermi- 
form appendix,  in  company  with  a  like  number  of  males.  The 
latter  seem  to  remain,  as  a  rule,  somewhat  longer  in  the  small 
intestine  than  do  the  females ;  at  all  events,  we  often  find  in  the 
small  intestines  numerous  males  and  only  a  few  scattered  females. 

The  young  fructified  females  gradually  collect  together  in 
the  caecum,  and  live  there  a  considerable  time,  until  they  are 
fully  grown  and  their  uteri  filled  to  bursting  with  eggs.  They 
then  commence  slowly  to  descend  the  large  intestine,  and  finally 
deposit  the  chief  part  of  their  eggs  in  the  rectum  ;  they  occa- 
sionally even  leave  the  latter  and  creep  about  on  the  moist  skin 
around  the  anus. 

There  are  numerous  observations  that  make  it  probable  that 
a  quantity  of  eggs  become  periodically  ripened  and  expelled. 
One  of  the  chief  is,  that  all  the  eggs  present  in  a  female  are,  in  the 
same,  or  very  nearly  the  same,  stage  of  development.  Further, 
the  ovaries  of  those  females  which  have  expelled  the  greater 
part  of  their  eggs  have  a  healthy  appearance  and  seem  appar- 
ently to  be  still  generating  eggs.  Finally,  we  find  fi-esh  quan- 
tities of  sperm  in  the  uterus  and  the  vagina  of  such  females,  the 
presence  of  which  must  be  put  down  to  a  fresh  act  of  copulation. 

The  Oxyurides,  both  male  and  female,  are  finally  expelled, 
purely  mechanically,  along  with  the  faeces.  Some  of  the  females 
still  contain  eggs,  others  none ;  both  males  and  females  soon  per- 
ish outside  the  intestine,  if  they  have  not  already  died  within  it. 

The  time  requisite  for  their  full  development  to  maturity  is 
very  short.  Leuckart^  saw  young  ones,  measuring  from  six  to 
seven  mm.,  expelled  fourteen  days  after  the  eggs  had  been  swal- 
lowed. In  the  processus  vermiformis  of  a  young  child,  five 
weeks  old,  I  found  numerous  female  worms,  some  of  which 
already  contained  eggs.  The  time,  therefore,  that  is  necessary  for 
their  development,  up  to  sexual  maturity  and  the  formation  of 
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eggs,  cannot  exceed  five  weeks,  even  if  we  suppose  the  eggs  were 
introduced  during,  or  immediately  after,  the  birth  of  the  child. 

It  cannot  be  denied  that  there  is  a  possibility  of  the  infection  of  the  child  with 
eggs  from  the  mother  during  its  birth.  The  conilitious  are  by  no  means  unfavor- 
able  for  the  occurrence  of  such  an  infection.  It  is  of  course  impossible  to  determine, 
without  haying  direct  observations  on  the  subject,  whether  this  is  a  frequent  mode 
of  infection  or  not,  and  numerous  difficulties  stand  in  the  way  of  making  any  such 
observation. 

The  Oxyuris  vermicularis  is  only  found  in  the  intestine  of 
man,  from  the  jejunum  to  the  anus ;  the  young  animals,  in 
their  various  stages  of  development,  and  the  mature  males, 
inhabiting  chiefly  the  small  intestine  ;  the  pregnant  and  mature 
females  cliiefly  the  caecum.  This  last  place  is  their  special  hab- 
itat ;  for,  when  there  are  many  worms  present,  it  is  here  they  are 
most  plentifully  found  ;  and  when  there  are  but  few,  they  are 
either  only  to  be  met  with  here,  or  they  are  scattered  singly 
throughout  the  rest  of  the  large  intestine.  The  generally  prev- 
alent idea,  and  that  which  is  upheld  in  all  the  books,  that  the 
Oxyuris  inhabits  the  rectum,  is  entirely  false. 

Of  course  many  differences  will  be  observed,  according  as  the  age  of  the  colony 
varies,  and  also  according  to  whether  the  infection  has  taken  place  but  once  or  a 
few  times,  or  whether  eggs  are  being  constantly  introduced.  Certain  pathological 
conditions,  also,  have  a  powerful  influence  on  the  number  and  the  distribution  of  the 
animals ;  thus  the  greater  portion  of  them  are  often  simply  mechanically  washed 
out  hy  an  attack  of  diarrhcea.  There  are  probably  numerous  other  causes  for  such 
deviations.  The  description  that  has  been  given  of  what  is  the  most  usual  con- 
dition is  founded  on  a  large  number  of  post-mortem  examinations. 

The  untena])ility  of  the  view,  that  the  Oxyuris  has  its  seat  in  the  rectum,  should 
have  l>ecn  deduced  from  the  fact  that  it  is  impossible  to  get  rid  of  the  worm  by  most 
thorough  local  treatment  applied  to  the  rectum  ;  and  it  has  been  long  known  to  the 
veterinary  surgeon  that  the  Oxyuris  inliabits  the  coecum  of  domesticated  mammals. 

Vix  (I.  c,  p.  152),  Gros,  and  Strickor'  have  long  ago  stated  it  to  be  a  fact  that 
the  ca3cum  was  the  liubitat  of  the  Oxyuris.  After  them,  Zenker '  has  repeatedly  drawn 
attention  to  the  same  fact,  and  still,  even  at  the  present  day,  we  find  the  false  state- 
ment everywhere  given. 

'  Virchow's  Archiv,  21,  p.  3G0,  1861. 

•  Verhandlungen  d.  pbys. -medic.  Societat.  Part  2,  p.  20.  Erlang^n,  1870.     Tageblait 
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The  number  of  Oxyurides  that  may  be  present  at  a  time  is  very 
variable.  Sometimes  there  are  more,  at  other  times  less  ;  their 
numbers  are  at  times  innumerable,  and  the  whole  mucous  mem- 
brane of  the  intestine  is  so  thickly  covered  with  them  that,  as 
Vix  has  well  expressed  it,  it  looks  just  like  fur.  The  total  num- 
ber of  males  and  females  is  pretty  equal ;  but  in  different  places 
and  at  different  times  this  equality  may  not  be  present. 

The  male  worm  long  remained  unknown.  Even  after  Bremser  had  received 
examples  of  it  from  Sommeriug,  it  remained  quite  a  rarity.  Zenker  ^  was  the  first 
who  demonstrated  their  frequency.  Lcuckart,  however,  from  observations  made  on 
living  persons  alone,  questions  his  statement  that  they  are  almost  as  frequent  as  the 
females.  There  are  undoubtedly,  as  has  already  been  said,  many  variations  in  their 
relative  frequency.  For,  if  only  moderate  or  slight  infection  with  the  eggs  has 
once  taken  place,  the  males  are,  after  the  lapse  of  a  certain  time,  rarer  than  the 
females — indeed,  there  may  be  hardly  any  of  them ;  for  it  appears  that  they  die  and 
are  expelled  sooner  tlian  the  females.  Indeed,  the  principal  development  of  the 
female  begins  long  after  the  male  has  fulfilled  its  duty.  Usually,  also,  the  males, 
which  are  much  smaller,  more  delicate,  and  more  transparent  than  the  females,  very 
easily  escape  notice.  We  can,  however,  without  much  trouble,'  readily  prove  that 
the  numbers  of  one  sex  do  not  differ  greatly  from  those  of  the  other.  The  results 
of  many  cases  where  I  have  counted  the  animals,  with  this  very  end  in  view,  prove 
this.  In  the  small  intestine  I  usually  found  numerous  males  and  very  few  young 
females ;  whereas,  in  the  caecum,  the  females  were  numerous,  with  only  here  and 
there  a  single  male ;  occasionally,  however,  they  were  met  with  in  equal  numbers  in 
the  cajcum.  The  processus  vermiformis,  as  well  as  any  intestinal  diverticulum  that 
may  be  present,  is  a  favorite  haunt  of  theirs.  I  once  counted  thirty-six  male  worms 
in  the  mucus  obtained  from  one  scrape  of  a  knife  along  the  surface  of  such  a  diver- 
ticulum. With  my  naked  eyes  I  have  found  nineteen  females  (of  whom  fifteen  were 
old  and  four  young)  and  nineteen  males  in  the  processus  vermiformis;  at  another 
time  I  found  four  old  and  five  young  females,  and  thirty  males;  and,  on  a  third  oc- 
casion, the  numbers  were  seven  old  and  twenty  young  females,  and  forty-six  males. 
From  their  large  size,  it  is  hardly  probable  that  a  female  was  overlooked ;  but  from 
their  smallness,  it  is  quite  certain  that  many  a  male  escaped  observation. 

The  males  are  easiest  found  in  the  way  already  recommended  by  Zenker,  viz., 
by  finnly  scraping  off  the  mucus  from  a  portion  of  the  intestine,  tlien  spreading  it 
out,  with  a  three-quarter  per  cent,  solution  of  common  salt,  on  a  plate  of  glass,  and 
examining  it  either  with  the  naked  eye  over  a  dark  ground,  or  with  a  low  magnifier 
and  transmitted  light. 

The  geograpJiical  distribution  of  the  Oxyuris  vermicularis  is 
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very  great.  For,  corresponding  to  the  extraordinarily  favorable 
conditions  for  their  distribution,  their  propagation,  and  their 
transmission  (from  one  host  to  another),  we  find  them  in  the  far 
north  as  well  as  in  the  temperate  and  torrid  zones.  Hence  we 
have  accounts  of  the  occurrence  of  Oxyurides  from  almost  every 
place  from  which  we  have  any  medical  accounts  on  the  subject  at 
all.  As  to  the  frequency  of  their  occurrence  in  the  different 
places,  our  general  knowledge  is  still  very  insufficient.  More 
searching  investigations  would,  as  may  be  seen  from  different 
accounts,  of  which  we  are  even  now  in  possession,  show  that 
these  worms  occur  with  almost  incredible  frequency. 

In  Dresden,  Zenker  found  these  worms  in  2.1  per  cent,  of  all  the  post-mortems  he 
made,  and  in  Erlangen  in  12.13  per  cent.  In  Kiel  I  found  them  in  23.2  per  cent,  of 
all  post-mortems.    (See  the  Introduction,  p.  672.) 


Etiology. 

Oxyuris  vermicularis  can  only  occur  in  the  intestine  as  a  con- 
sequence of  the  entry  into  the  stomach  of  ripe  eggs,  which  have 
been  furnished  by  some  one  who  was  himself  suffering  from  the 
worm.  There  are  numberless  ways  in  which  the  first  transmis- 
sion may  take  place.  In  children  it  is  usually  brought  about  by 
the  dirty  hands  of  the  mother  or  nurse  ;  we  have  also  already 
pointed  out  the  possibility  of  the  infection  taking  place  during 
birth  (p.  768). 

Once  even  a  few  animals  have  become  developed  in  the 
digestive  canal,  tliere  is  no  further  occasion  for  the  entrance  of 
eggs  from  foreign  sources  ;  for  the  conditions  are  most  favorable 
for  self-infection,  ripe  eggs  of  the  host's  own  guests  being  carried 
to  his  mouth,  and  causing  fresh  infection. 

Bakers,  dealers  in  fruit,  cooks,  waiters,  and  persons  having  like  occupations, 
have  abundant  opportunity,  should  they  be  afflicted  with  Oxyurides,  of  imparting 
them  to  others. 

An  emigration  of  Oxyurides  from  the  rectum  of  one  individual  into  that  of 
another  person,  who  is  sleeping  in  the  same  bed  with  him,  is  nothing  but  a  pure 
fable.  The  worms  are  iucapable  of  motion  on  any  dry  surface,  and  perish  quickly. 
Even  the  return  of  a  worm  whicli  lias  strayed  from  the  rectum  on  to  the  skin  in  the 
neighborhood,  if  it  happens  at  all,  certainly  does  so  very  rarely. 
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The  nnmber  of  Oxynrides  present  can  be  increased  indefi- 
nitely by  self-infection.  With  an  increase  in  the  nnmber  of  the 
animals,  the  circumstances  favoring  self-infection  also  increase. 
Thus  the  numbers  of  mature  females  in  the  rectum  are  aug- 
mented, the  consequent  unbearable  itching  will  become  more 
and  more  frequent  and  severe,  and  will  more  and  more  often 
impel  the  patient  to  boring  and  rubbing  with  his  fingers.  Now, 
this  itching  is  especially  liable  to  occur  at  night,  when  the 
patient  is  warm  and  half  asleep  in  bed,  and  in  this  condition  the 
fingers  or  nails  may  very  readily  become  covered  with  the  eggs, 
or  sometimes  even  with  an  entire  worm.  If,  then,  during  the 
course  of  the  night  or  morning  the  fingers  should  be  brought  to 
the  mouth,  or  should  the  patient  take  any  article  of  food  in  his 
hand,  or  should  he  indulge  in  the  bad  habit  of  biting  the  nails, 
which  is  by  no  means  an  uncommon  trick  with  chQdren,  the 
eggs  find  a  ready  entrance  into  the  mouth. 

Professor  Zenker  has  frequently  demonstrated  microscopically  ripe  eggs  under 
the  edges  and  at  the  roots  of  the  nails,  in  persons  who  were  afflicted  with  these 
worms,  which  fact  I  myself  have  often  corroborated. 

Hence  it  is  that  children,  and  grown-up  persons  whose  habits 
of  cleanliness  are  not  much  better,  suffer  so  much  from  Oxy- 
urides ;  and  foremost  among  these,  it  would  appear,  are  the 
inmates  of  lunatic  asylums  and  persons  who  live  crowded 
together  into  a  small  space,  as  in  our  orphan  asylums.  In  like 
manner,  those  nations  which  are  in  a  low  state  of  civilization  are, 
according  to  all  accounts,  afflicted  with  them  to  a  very  unusual 
extent. 

It  cannot  be  supposed  that  the  eggs  of  the  Oxyuris  are  con- 
veyed into  the  stomach  in  water  used  for  drinking,  for  the  eggs 
soon  perish  in  water.  But  it  is  just  possible  that,  under  peculi- 
arly favorable  conditions,  they  might  be  transmitted  by  the  atmo- 
sphere, for  they  retahi  their  vitality  for  some  little  time  even  when 
quite  dry.     But,  if  this  occurs  at  all,  it  must  be  very  rarely. 

I  have  myself  several  times  expelled  a  few  of  these  worms,  a  short  time  after  I 
had  been  engaged  in  any  investigations  on  them,  even  though  I  took  every  possible 
precaution  with  regard  to  cleanliness ;  and  Leuckart  has  noticed  the  same  thing 
with  regard  to  himself. 
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There  can  be  no  fear  of  infection  from  the  use  of  green  salads 
for,  as  Vix  showed,  the  eggs  of  the  Oxynris  quickly  perish  in 
table-vinegar,  even  when  mixed  with  an  equal  quantity  of  water. 

There  does  not  appear  to  be  any  such  thing  as  a  diathesis 
which  predisposes  a  person  to  the  acquisition  of  these  worms. 
Chronic  catarrh  of  the  intestine,  when  accompanied  with  a 
plentiful  secretion  of  mucus,  would,  however,  appear  to  favor 
their  thriving.  On  the  other  hand^  diseases  in  which  frequent 
watery  stools  are  passed  are  evidently  unfavoiuble  to  the  Oxyuris, 
as  indeed  to  all  intestinal  parasites. 

Of  one  hundred  and  twenty-two  persona  over  six  montlis  of  age,  who  in  1873 
were  found  free  from  parttsites^  thirty  are  put  clown  as  having  some  disease  of  the 
intestines  ;  and  of  one  hundred  and  sixteen  who  in  1874  were  also  found  to  be  fa-e, 
no  Icsa  than  tifty-one  had  some  diaeaae  of  the  intestine,  which  la  the  k^rge  majority 
of  cases  was  tubercular  ulceration. 

Pathology, 

The  Oxyuris  is  found  in  both  sexes  and  at  all  ages^  though 
women  and  children  are  somewhat  more  often  afflicted  than  men. 

The  occupation  of  the  individual  does  not  seem  to  have  any 
predisposing  influmioe,  nor  does  their  fi'equency  seem  in  any 
way  to  depend  on  the  season  of  the  year. 

The  duratioii  of  the  disease  is  only  limited  by  the  death  of 
the  patient,  and  not  nnfrequently  persona  suffer  fi'om  them  their 
whole  livfs'  time,  even  up  to  a  green  old  age.  On  the  other 
liand,  the  lifetime  of  an  individual  worm  is  undoubtedly  a  com- 
paratively short  one,  and  it  is  only  by  the  continuous  formation 
of  new  generations  that  the  disease  can  be  so  protracted. 

The  younjL]fest  child  in  T^houi  I  found  this  worm  was  five  weeks  old;  the  oldeit 
person  in  whom  tlicy  were  met  was  tighty-two  years  of  age. 

8ym2ytoms. 

The  phenomena  that  are  caused  by  the  presence  of  Oxymides 
must  be  divided  into  local  and  general. 

Since  the  chief  seat  of  the  worm  is  in  the  cmeitm^  it  is  there 
that  we  would  first  expect  to  find  evidences  of  their  presence 
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being  injurious ;  but  up  to  the  present  time  nothing  at  all  of  the 
sort  is  known.  We  know  just  as  little  with  certainty  about  the 
phenomena  to  which  they  may  give  rise  by  their  presence  in  other 
parts  of  the  intestinal  tract. 

We  are  not,  however,  able  to  say,  whether  if  the  worms  were  present  in  great 
numl^ers  in  the  upper  portion  of  the  intestine,  their  very  presence  there  might  not 
give  rise  to  some  disturbance.  Arguing  from  what  happens  in  the  first  stage  of  in- 
fection with  trichinse,  it  seems  probable  that  it  might 

In  the  rectum^  however,  they  always  give  rise  to  symptoms 
of  such  an  annoying  sort,  that,  among  all  the  usual  intestinal 
parasites,  the  Oxyurides  must,  in  spite  of  their  small  size,  be 
looked  on  as  the  very  worst  tormenters  of  man. 

The  presence  of  a  single  worm  here  and  there  gives  rise  to  no 
disturbance,  or  the  disturbance  is  only  slight  and  occasional.  In 
proportion  as  the  number  of  the  worms  increase,  these  disturb- 
ances become  more  frequent  and  well  marked  ;  and  if  the  number 
of  worms  present  be  very  considerable,  they  become  the  source  of 
constant  inconvenience,  which  at  times  becomes  quite  unbearable. 
The  worms  descend  into  the  rectum  tO  lay  their  eggs,  and  cause, 
by  their  active  boring  movements,  an  unbearable  tickling  and  a 
painful  itching  just  within  the  sphincter  and  in  the  folds  of  the 
anus,  which  sometimes  becomes  so  great  as  to  make  it  almost  im- 
possible to  keep  quiet  and  bear  it.  It  is  at  night,  especially, 
that  the  inconvenience  is  most  felt.  This  is  not  because  there  is 
any  periodicity  in  the  life  of  the  worm,  caused  by  the  change 
from  day  to  night,  for  ''  in  their  home  darkness  always  reigns  ;" 
but  it  is  then  that  external  circumstances,  such  as  the  repose  of 
the  host,  the  warmth  of  the  bed,  and  perhaps,  also,  the  state  of 
the  digestion,  incite  the  guests  to  greater  activity  ;  and,  on  the 
other  hand,  cause  the  host,  whose  attention  is  then  no  longer  dis- 
tracted by  his  daily  work  or  occupation,  to  be  more  alive  to  the 
torture. 

The  patients  endeavor,  by  every  change  in  posture,  by  rub- 
bing and  boring  with  their  fingers,  and  by  walking  about,  to  cause 
the  troublesome  sensations  to  cease.  As  a  rule,  however,  they 
last  for  a  considerable  time,  and  only  go  away,  sooner  or  later 
again  to  appear.     Sometimes  emptying  the  rectum  brings  ease. 
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by  removing  mechanically  the  worms  that  were  buried  there. 
At  others,  however,  it  causes  an  increase  of  tlie  inconvemence,  for 
the  mucous  membrane,  being  deprived  of  the  layer  of  mucus 
which  served  it  as  a  covering,  may  become  more  intolerant  of  the 
attack  of  those  animals  that  remain  behind  or  which  may  after- 
wards descend  fi'om  the  upper  part  of  the  intestine. 

The  ordiBiiry  Btatcment,  that  the  sensations  are  produced  by  the  worms  creeping 
about  the  skin  around  the  anus,  is  not  corrrect  These  worms  &re  readily  and 
([uickly  removed  by  the  friction  of  the  clothes  or  by  the  hands.  The  irritation  and 
itching  are  caused  by  the  creeping  about  of  the  worms  inside  the  rectum,  and  it  is 
on  thie  account  that  such  symptoms  are  so  hard  to  be  got  rid  of  without  special 
treatment. 

In  the  female  sex  further  inconvenience  is  caused  by  worms 
that  have  escaped  from  the  rectum,  creeping  into  the  vulva  and 
vagina,  and  there  giving  rise,  from  their  serpentine  and  boring 
moveinents,  to  very  great  irritation  of  the  sexual  organs.  This 
irritation  may  cause  masturbation  in  young  children,  and  is  very 
likely  to  do  bo  in  older  ones  ;  indeed  it  has  even  been  said  occa- 
sionally to  i>rodnce  symptoms  of  nymphomania. 

I  once  at  a  post-mortem  found  one  of  these  worms  in  the  cubde-Bac  of  Uie 
Ta^'ina.  Dr.  We^tphalen  has  told  mo  that  he  has,  through  the  speculum,  seen  one 
in  the  os  uteri, 

Vix  appeaT-!^  to  think  the  worms  do  not  themselves  creep  iDto  these  parta,  bat 
are  carritd  thither  by  the  hands. 

Valli  k'  fuuud  one  of  these  wornia  in  Iho  vagina  of  a  patient  suffering  from 
pruritus  vaginte. 

It  is  assio  redly  a  very  rare  thing,  if  indeed  it  ever  happens,  tor 
these  parasites  to  make  tlieir  way  underneath  the  prepuce,  or 
into  the  male  urethnij  for  tlie  conditions  are  too  unfavorable  for 
such  an  occurrence.  But  sympathetic  irritation  of  the  genera- 
tive organs,  consequent  on  the  violent  irritation  of  the  rectum^ 
can  very  readily  occur,  botli  in  men  and  in  women,  without  any 
actual  invasion  of  the  genital  organs  taking  place  by  the  animals 
themselves.  As  symptoms  of  such  sympathetic  irritation,  erec- 
tions, pruritus,  and  nymphomania  have  been  observed  with  con- 
sequ(.^ut  manustupration  and  onanism.     Davaine"^  has  seen  a  ten- 

'  Gaz.  dea  liopit.  1853.  No.  113.     (  Vix,  1.  c,  p.  0.)  'L  c,  p.  213. 
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dency  to  venereal  excesses,  and  Lallemand  ^  involuntary  seminal 
emissions,  depend  npon  their  presence. 

General  constitutional  disturbances  are  very  frequently  ex- 
plained by  both  ancient  and  more  modern  writers  as  depending 
on  the  presence  of  these  worms.  We  may,  however,  be  allowed 
to  doubt,  provisionally,  the  soundness  of  this  view.  I  need  only, 
therefore,  mention  that  they  have  been  specially  blamed  for 
causing  unnatural  phenomena  connected  with  the  nervous  sys- 
tem, such  as  loss  of  reason,  hemeralopia,  and  many  others. 
Any  general  disturbance  of  nutrition  may  be  looked  upon  as 
consequent  on  the  disturbances  that  have  been  mentioned  as 
occurring  in  the  sexual  organs. 

Diagnosis. 

The  diagnosis  is  very  easy.  The  uneasy  sensations  about  the 
rectum  experienced  by  the  patient  should  at  once  make  us  think 
of  these  worms,  especially  if  they  are  most  marked  towards  even- 
ing and  when  the  patient  gets  warm  in  bed.  We  should  also 
think  of  them  if  we  observe  children  constantly  putting  their 
hands  to  the  rectum  or  genitals.  In  general,  too,  we  can  readily 
see  some  of  the  animals  on  the  surface  of  the  fresh  evacuations, 
on  which,  as  long  as  they  are  warm,  they  move  about  actively 
with  a  serpentine  motion.  If  very  many  worms  are  present,  we 
can  usually  find  one  or  two  on  the  skin  in  the  neighborhood  of 
the  anus.  If  we  do  not  succeed  in  this,  we  can,  as  soon  as  violent 
itching  and  tickling  occur,  by  means  of  a  small  clyster  of  about 
fifteen  grammes  of  cold  water,  cause  those  that  are  in  the  lower 
part  of  the  rectum  to  be  expelled,  and  so  make  our  diagnosis. 
Finally,  the  microscopic  demonstration  of  their  eggs  is  a  very 
certain  diagnostic  mark.  For  this  purpose  we  take  some  of  the 
intestinal  mucus,  either  from  the  end  of  the  rectum  by  means 
of  a  spatula,  or  from  any  piece  of  paper  that  may  have  been 
made  use  of  after  a  motion.  It  is,  in  general,  easy  to  demon- 
strate the  presence  in  these  matters  of  a  few  eggs  having  the 
characteristic  form,  by  spreading  the  mums  out  on   an  object 


766  HELLER.— I NTEBTIT^AL   PARASITES. 

glass  with  a  email  quantity  of  a  three-quarter  per  cent,  solution 
of  coranion  salt,  and  then  examining  it. 

Many  persons,  who  complain  of  having  piles,  have  nothing 
but  Oxyuridesl  These  are  the  persons  who  become  the  apostles 
of  the  laxative  method  for  coring  piles,  for  by  constant  violent 
purging  they  are  freed  from  the  Oxyurides  and  at  the  same 
time  from  their  supposititioua  piles. 


Prognosis, 

This  is,  of  course,  absolutely  favorable,  provided  the  treat- 
ment is  carried  out  with  a  due  regard  to  the  actual  habitat  of  the 
worms.  As  long  as  the  rectum  was  looked  upon  as  their  chief 
seat,  the  treatment  adopted  was  only  followed  by  temporary 

benefit, 

Paihological  Anatomy, 

The  presence  of  these  worms  in  the  upper  part  of  the  intestine 
does  not  seem  to  cause  any  anatomical  alteration  in  the  parts, 
Tlie  chronic  catarrh,  that  is  so  frequently  met  with  in  the  large 
Intestine,  can  hardly  be  looked  on  as  caused  by  their  presence^ 
but,  on  the  contmry,  the  plentiful  secretion  of  mucus  must  be 
considered  as  a  circumstance  most  favorable  to  their  thriving  in 
comfort. 

In  the  rectum,  on  the  other  hand,  and  especially  in  its  lower 
part,  a  state  of  imtation  is  produced  by  their  active  boring  and 
serpentine  movements,  which  is  accompanied  with  redness  of  the 
mucous  membmne  and  the  production  of  ecchymoses.  The 
greater  part,  however,  of  the  changes  that  are  found  about  the 
amis  and  in  the  rectum  of  such  patients,  are  not  to  be  looked  on 
as  directly  due  to  the  Oxyurides,  but  rather  as  the  result  of 
the  violent  and  unmeasured  efforts  of  the  patient,  by  rubbing  and 
boring,  to  obtain  relief  from  the  unbearable  itching  and  tickling 
from  which  he  suffers. 

Lallpmand  (1.  c)  thinks  the  ecchymosea  are  due  to  panctureu  produced  bj  the 
ends  of  tlic  tails  of  the  worms ;  but  they  are  much  too  delicate  to  be  able  to  do  thii^ 
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Treatment 

So  long  as  the  rectum  was  looked  npon  as  the  chief  seat  of 
these  worms,  from  whence  occasionally  a  few  found  their  way  to 
the  upper  part  of  the  intestine,  there  could  be  no  hope  of 
thoroughly  getting  rid  of  them.  Still,  the  years  of  constant 
suffering  to  which  persons  who  are  afflicted  with  these  worms  are 
doomed,  are  so  unbearable,  that  a  confession  of  being  unable  to 
relieve  them  must  be  looked  upon  as  a  sad  proof  of  the  poverty 
of  practical  medicine.  A  glance  into  the  literature  on  the  subject 
will  show  that  even  nowadays  we  may  re-echo  the  complaints  of 
Bremser. 

He  says  (1.  c,  p.  168) :  **  Just  as  these  parasites  are,  on  the  one  hand,  to  be  counted 
among  the  most  troublesome  of  all  those  that  live  at  the  expense  of  our  bodies,  so, 
on  the  other,  do  they  at  the  same  time  belong  to  those  which  are  the  very  hardest 
to  exterminate.  Their  number  is  legion ;  and  if,  after  we  have  slaughtered  thousands, 
we  lay  our  weapons  aside  for  a  moment,  imagining  ourselves  safe  from  a  fresh 
attack,  new  cohorts  again  advance  with  increased  reinforcements.  The  fseces  and 
intestinal  mucus  contained  in  the  large  intestine,  behind  which  they  hide  themselves, 
serve  them  for  breast-work  and  parapet.  If  one  attacks  them  from  the  front  with 
anthelmintics,  these  become  so  weakened  by  the  long  march  through  the  smaU  in- 
testine that  the  worms  only  laugh  at  them.  If  we  attack  them  in  the  rear  with 
heavy  artillery,  the  f oreposts  stationed  in  the  rectum  must  certainly  succumb ;  but 
the  heaviest  enema  bombardment  cannot  reach  those  encamped  in  the  caecum :  and  so 
long  as  ever  so  few  remain  behind,  in  some  hiding-place,  they,  from  the  amazing 
rapidity  with  which  they  are  reproduced,  soon  again  become  a  large  army." 

Since  this  worm  inhabits  the  caecum,  all  internal  medicines 
which  are  absorbed  in  the  small  intestine  are  without  effect. 
For  this  reason  santonine  seems  to  be  of  little  use,  too  much  of 
it  being  absorbed  in  the  small  intestine.  They  seem  to  possess 
an  equal  power  of  resisting  the  action  of  other  anthelmintics, 
such,  for  instance,  as  koosso. 

I  have  frequently  found,  in  cases  where  patients  were  taking  koosso  and  castor-oil 
as  a  cure  for  tape-worm,  numbers  of  Oxyurides  moving  al^out  most  actively  on  the 
evacuation,  evidently  being  driven  out  purely  mechanically.  An  observation  I 
made  on  a  girl,  who  was  under  treatment  for  chancres  and  condylomata,  speaks 
volumes  for  their  powers  of  vitality.  I  found  them  creeping  about  quite  lively 
under  the  dressing,  which  was  made  with  a  tolerably  strong  solution  of  carbolic 
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The  ordinary  local  treatment  of  the  rectum,  especially  that 
with  enemas,  procures  naturally  only  temporary  benefit,  for  it  is 
only  able  to  destroy  and  remove  the  worms  that  happen  to  be  in 
it  at  the  time. 

In  order  thoronghly  to  remove  the  worms,  it  is  most  judicious 
to  try  a  combined  treatment.  Medicines  are  to  be  given  inter- 
nally, in  order  to  reach  the  young  animals  which  are  still  dallying 
in  the  small  intestine,  and  either  to  kill  them  or  to  drive  them 
onwards.  Since  we  already  know  that  by  energetic  purgation 
almost  all  the  worms  may  be  got  rid  of  mechanicallyj  so  we  ought 
to  make  choice  of  medicines  that  will  effect  this.  Among  these 
tlie  neutral  salts  are  most  to  be  recommended,  joined  with  copi- 
ous draughts  of  water.  We  must,  however,  at  the  same  time 
attack  the  large  intestine  ;  and,  since  clysters  only  seiTe  to 
empty  the  rectum  of  its  contents,  we  should  make  use  of  Ilegar's 
new  method  for  washing  out  the  large  intestine.  By  this  method 
the  whole  of  tlie  intestine,  as  far  as  the  ileoc?ecal  valve,  may  be 
washed  out.  Simple  water  would  do  very  well  for  this  purpose — 
for  in  a  short  time  it  causes  the  worms  to  swell  up  and  burst- 
but  that  it  is  not  altogether  without  an  injurious  effect  on  the  in- 
testinal mucous  membrane.  Hence,  Vix  recommends  a  solution 
of  castile  soap  in  distilled  water,  or  in  rain-water,  of  the  strength 
of  from  one  to  two  and  a  lialf  grains  to  the  ounce.  This  has  no 
unpleasant  action  on  the  intestinal  mucous  membrane,  while  at 
the  same  time  it  quickly  destroys  both  the  worms  and  their  ^gs. 
However,  since  the  processus  vermiformis  is,  as  has  already 
buen  mentioned,  a  very  favorite  hiding-place,  especially  for  the 
young  animals,  and  since  it  is  hardly  possible  to  empty  it  in  this 
way,  it  miglit  perhaps  be  necessary,  in  order  to  make  the  cure 
certain,  to  repeat  the  treatment  after  the  lapse  of  some  time. 

By  a  Rcrk'S  of  most  careful  experiments,  Vix  lias  t^ted  aU  the  medicines  usoidly 
u«k;d  in  I'nematu,  and  Ims  fuuiid  the  above  solution  of  castile  soap  to  be  the  mo6t 
effect uaL  For  this  purpose  the  ordinary  soap  of  commerce  Taries  too  lUQcLi  in  the 
amount  of  water  it  contains,  and,  furthermore,  it  is  mixed  up  with  a  quaDtitj  of 
yarious  free  alkalies. 

The  method  adopted  by  Hegar  is  a  great  step  in  advance  of  the  ordinary  treftt- 
ment  for  di5*en<4es  of  the  larfi;e  intestine.  The  only  apparatus  that  is  neoeasary  is  tn 
enema  tube  with  an  olive-sha|»ed  point,  a  piece  of  gutta-percha  tuliing  about  eighteen 
inches  long,  and  a  glass  fuuncL     By  placing  the  patient  in  varioiis  podtiona^  on 
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his  hands  and  knees,  on  his  belly,  and  on  his  back,  the  last  especially  with  the 
thighs  well  flexed  on  the  abdomen,  we  can  fill  the  large  intestine  with  fluid  as 
far  as  the  ileocsecal  valve.  The  amount  of  pressure  may  be  varied  according  as  we 
hold  the  funnel  high  or  low.  Should  hardened  fseces  be  present,  the  fluid  should 
be  introduced  under  low  pressure,  and  allowed  to  remain  some  time.  About  two 
quarts  of  lukewarm  water  are  necessary  for  this  purpose.  Once  the  intestine  is 
freed  of  its  contents,  we  can  wash  it  out  with  from  three  to  four  quarts  of  the  soap 
solution.  The  solution  is  to  be  poured  in  slowly  and  under  a  low  pressure ;  should 
any  straining  occur,  we  must  stop  for  a  short  time  till  it  ceases.  In  this  way  we  can 
introduce  from  three  to  four  quarts  in  from  fifteen  to  twenty  minutes. 

It  is  obvious  that  we  will  only  be  able  to  persnade  those 
persons  to  undergo  so  energetic  a  treatment  who  are  really  great 
martyrs  to  the  worms,  and  wish  to  get  rid  of  them  at  any  price. 
One  or  two  courses  of  purgatives  will  suffice  for  those  cases  in 
which  but  few  worms  are  present  and  the  inconvenience  felt  is 
slight  and  intermittent 

All  treatment  is,  however,  of  only  very  transient  effect,  if  we 
do  not  at  the  same  time  instruct  the  patient  as  to  the  ways  in 
which  the  worms  are  introduced  and  their  numbers  increased. 
Any  false  modesty  in  this  'respect  would  d  priori  lessen  the 
chance  of  a  permanent  cure.    (Consult  also  the  Prophylaxis.) 

Prophylaxis. 

From  what  has  been  said  about  the  etiology  of  these  worms, 
it  follows  that  the  first  introduction,  as  well  as  their  increase 
in  numbers,  always  takes  place  by  means  of  eggs  that  have 
been  a  comparatively  short  time  laid. 

Now  it  is  hardly  possible  for  any  one  entirely  to  prevent  a 
few  eggs  being  introduced  into  his  stomach,  but  it  is  absolutely 
in  every  one's  power  to  prevent  their  increase  by  self-infection. 
An  anxious  attention  to  cleanliness,  with  regard  to  the  hands, 
and  especially  with  regard  to  the  nails,  is  the  most  certain  pro- 
tection. The  oriental  custom  of  washing  the  hands  before  every 
meal  is  deserving  of  more  general  adoption  among  us.  The  bad 
habit  of  munching,  or  even  biting  the  nails,  should  not  be  tol- 
erated. Children  should,  for  many  reasons,  but  especially  as  a 
protection  against  these  worms,  be  watched,  in  order  to  see  that 
they  do  not  sleep  with  tlie  hands  underneath  the  bed-clothes. 


~i 
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It  is  also  judiciouB  to  keep  the  members  of  the  family  and 
the  whole  household  under  observation,  in  order  to  see  that  if 
they  have  any  worms  they  should  get  rid  of  them,  as  otherwise 
they  are  a  constant  source  of  infection  for  the  whole  neighbor- 
hood.  All  persons  are  to  be  suspected  of  having  Oxyurides  who, 
even  half  unconsciously,  every  now  and  then  by  their  motions, 
or  by  rubbing  themselves,  show  that  they  suffer  from  itching 
about  the  anus. 


Trlchoeephalns  Bispftr. 
Whip- worm.     Peitachcnwunn. 

This  worm  was  first  described  by  Moi^gni  *  at  the  end  of  the 
seventeenth  century.  But  his  account  of  it  remained  unnoticed ; 
and  it  was  rediscovered  by  Ruderer^  at  the  end  of  the  eighteenth 
century.  He  gave  it  the  name  Trichuris,  mistaking  the  head  for 
the  tail.  Goze  ^  was  the  tirt^t  who  recognized  the  real  state  of 
affairs,  and  gave  it  its  present  name., 

Tlie  whip-worm,  wliich  is  from  four  to  sLx  ctm.  long,  is  com- 
posed of  two  very  dissimilar  por- 
tions. Tlie  pointed  end  of  the 
animal  is  its  head  ;  the  thin,  thread- 
like anterior  part  of  the  body  meas- 
ures about  two- thirds  of  its  whole 
Fm.  49.  length  ;    the  true  body  is  placed 

'^^^^!'m^\1^^''»%u^^'^'^^  *ijc.       more  posteriorly,  and  is  shorter  and 

much  thicker,  and  comes  to  aji  ab- 
rupt end.  On  the  abdominal  surface  of  the  worm  and  near  its 
anterior  extremity  there  commences  a  ginnular  longitudinal  band^ 
wliicli  occupies  about  one-third  of  the  circumference  of  the  ani- 
maUs  body,  and  wiiich  is  composed  of  short  pieces  of  chitine  set 
into  the  skin.  Tliis  band  reaches  nearly  to  the  true  body  of  the 
worm  ;  the  short  pieces  of  chitine  then  diminish  in  number  and 
become  more  widely  nepamted,  and  so  become  gradually  lost. 

^  Epistolag  imatomicaB,  XIV.  Art,  42. 

'  De  morbo  mucoso.     Gutting^D,  1763. 

« VersucU  einer  Xatiir]^Bcliichfce  der  Ein^weidewiirmer,  1783,  p.  112L 
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The  intestinal  canal  consists  of  three  portions,  the  oesophagus, 
the  so-called  chyle  stomach,  and  the  rectum.  The  oesophagus 
runs  through  the  whole  of  the  anterior  portion  of  the  body. 
Along  almost  its  entire  length  runs  a  chain  of  very  large  darkly 
granular  cells  containing  a  dark  nucleus,  on  one  side  of  which 
the  oesophagus  is  let  in  like  a  channel  or  gutter.  To  the  oeso- 
phagus is  joined  the  chyle  stomach,  which  is  a  tolerably  straight 
tube,  which  passes  through  the  whole  length  of  the  posterior 
portion  of  the  animal's  body  and  ends  in  the  short  narrow  rec- 
tum. This  latter  in  the  female  opens  externally  near  the  end  of 
the  body  ;  in  the  male  it  joins  with  the  seminal  duct  and  forms 
a  cloaca.  The  posterior  portion  of  the  body  of  the  female  is 
only  slightly  bent,  so  that  the  shape  of  the  animal  reminds  one 
of  that  of  a  hunting-whip.  This  portion  of  the  body  of  the  male 
is  rolled  up  into  a  spiral  form. 

The  female  genital  opening  is  situated  just  at  the  commence- 
ment of  the  thick  part  of  the  body,  and  leads  into  the  vagina, 
which  is  very  muscular,  especially  at  first.  This  runs  backwards 
in  frequent  convolutions,  and  opens  into  the  uterus,  which  is 
larger  than  it  in  size,  but  has  thinner  walls.  The  latter  organ  is 
capable  of  very  considerable  development,  and  when  quite  filled 
with  eggs  occupies  almost  the  entire  posterior  portion  of  the 
body.  The  tube  which  immediately  joins  on  to  it  runs  straight 
from  the  posterior  to  the  anterior  end  of  the  thick  part  of  the 
body,  and  then  passes  into  the  ovary. 

The  male  genital  opening  unites  with  the 
end  of  the  intestinal  canal,   and  forms  a 
cloaca ;  generally  the  spiculum,  which  meas- 
ures about  2.5  mm.,  projects  far  out  of  this  no. 50. 
opening.     It  is  surrounded  by  a  broad,  bell-     The  eggsor  Trichocophain8ai». 

^  ^  *f  ^  par  in  process  of  development. 

like  chitinous  sheath,  the  inner  surface  of 

which  is  everted  and  thickly  set  with  sharp-pointed  teeth. 

The  eggs  are  oval  and  of  a  slightly  brownish  color  ;  they  have 
at  either  pole  a  small,  glistening  knob,  which  gives  them  some- 
what the  shape  of  a  lemon,  and  contains  a  finely  granular  yolk 
(Fig.  7).  They  require  a  long  time  for  their  development ;  at  the 
end  of  several  months  at  the  earliest,  and  often  not  for  a  year 
and  a  half  or  more,  we  find  a  worm-shaped  embryo  developed 
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in  thein.  They  have  a  great  power  of  resisting  the  influence  of 
their  external  surroundings.  Thus  they  may  become  dried  up 
or  frozen  without  losing  their  vitality,  though  their  develop- 
ment is  thereby  delayed* 

Somo  eggs,  that  I  had  placed  in  water  for  their  development,  were,  when  the 
hospital  in  E  dan  gen  was  burnt  down,  in  the  year  1868,  left  in  the  open  air ;  and  the 
weather  at  the  time  being  very  cold,  they  reaiained  firmly  frozen  for  several  days. 
Tliia,  however,  did  not  prevent  their  subsequent  development. 

The  ways  and  means  by  which  we  acquire  the  TrichocepUalus 
dispar  are  still  quite  unknown.  It  is  probable  that  it  is  intro- 
du(!ed  directly  without  the  intervention  of  any  intermediate  host 
— the  eggs  that  have  been  expelled,  and  in  which,  after  the  lapse 
of  some  months,  an  embryo  has  been  developed,  being  brought, 
in  some  way  or  other,  into  the  stomach,  and  the  embryo  then 
Bet  free.  It  is  probable  that  the  embiyos  make  their  escape  at 
the  poles,  for  there  it  is  that  the  most  perishable  part  of  the 
sliell  is  situated,  for  we  see  in  eggs  that  have  lost  their  vitality 
the  knob-sliaped  ends  most  frequently  disappear,  and  the  disin- 
tegrated contents  of  the  egg  welling  out  through  the  apertures 
which  are  thus  left.  Our  ex]3erience  of  what  happens  In  other 
parasites,  as  well  as  observations  made  on  the  Trichocephalus 
dispar  in  the  small  intestine,  would  lead  ns  to  think  that  the 
embryos  escape  while  tlie  eggs  are  in  the  stomach,  and  not,  as 
Davaine  supposed,  that  they  do  not  escape  until  the  eggs  have 
reached  the  small  intestine.  In  spite  of  the  conditions  for  their 
entrance  into  the  digestive  system  of  man  being  apparently  so 
very  unfavorable,  the  continuance  of  the  species  is  assured  by  its 
very  great  fruitf ulness.  Leuckart  has  estimated  the  total  num- 
ber  of  eggs  contained  in  the  uterus  of  a  female  worm  at  58,0(Jl>, 
and  the  yearly  production  from  300,000  to  400,000  at  the  veiy 
least. 

Prom  the  experiments  of  Leuckart,  it  would  appear  that  the 
embryos  in  tlie  intestinal  canal  attain  to  their  full  sexual  devel- 
opment in  from  four  to  five  weeks. 

Leuckart  (1  c,  II.  p,  497)  fed  a  lamb  on  eggs  of  the  Trichocephalm  affinii 
wbicL  cotittiiued  cmliryoSt  ami  sixteen  daya  afterwards  found  several  hundrodfl  of 
young  Blender  worms,  which  measured  from  0,8  to  1  mm.     These  worma  were,  to  all 
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appearances,  young  Trichocephali.  A  second  case,  in  which  he  fed  a  pig  on  the 
eggs  containing  embryos  of  the  Trichocephalus  crenatus,  corroborated  the  former 
one ;  for  at  the  post-mortem,  four  weeks  after  the  animal  had  eaten  the  eggs,  there 
were  found  from  fifty  to  eighty  young  Trichocephali,  which  had  fully  developed 
sexual  organs,  and  measured  from  10  to  30  mm.  These  experiments,  though  not 
amounting  to  absolute  demonstration,  support,  so  far  as  they  go,  the  above  men- 
tioned statement. 

The  Trichocephalus  dispar  lives  in  the  ccBCum  of  man.  The 
number  present  is  usually  small ;  it  is  not,  however,  uncommon 
to  find  from  seventy  to  one  hundred  of  them  ;  such  immense 
numbers  as  one  thousand,  which  Rudolphi  found,  are  extremely 
rare.  In  cases  where  a  large  number  are  present,  some  of  them 
are  formed  in  the  ascending  colon,  and  even  further  from  the 
caecum.  It  is  comparatively  rare  to  find  individual  worms  in  the 
vermiform  appendix  or  in  the  small  intestine. 

I  have  several  times  found  a  few  Trichocephali  in  the  small  intestine ;  they 
usually  appeared  somewhat  smaller  and  more  delicate  than  those  in  the  oecum. 
Vix  (1*  c.,  p.  74)  has  also  found  one  of  these  worms  nine  ctm.  above  the  ileocecal 
valve. 

Wriesberg  once  found  a  Trichocephalus  in  the  duodenum.  The  case  where  one 
of  these  worms  was  said  to  be  found  in  the  enlarged  and  degenerated  tonsil  of  a 
soldier  is  more  than  doubtful. ' 

This  worm  is  not  peculiar  to  men,  but  is  also  found  in  mon- 
keys ;  ^  moreover  the  Ti-ichocephalus  crenatus,  found  in  pigs,  is 
said  to  be  identical  with  the  worms  found  in  man.^ 

The  worm  that  Rose  ^  found  in  the  cajcum  of  a  rabbit  and  took  for  a  female 
Trichocephalus,  was,  without  doubt,  Trich.  unguiculatus,  for  there  is  but  little  dif- 
ference between  the  females  of  the  several  species. 

This  worm  is  found  in  both  sexes  and  at  every  age^  the 
youngest  children  alone  excepted.  The  youngest  person  in 
whom  I  found  the  worm  was  two  and  a  half  years  old ;  the 
oldest  person  was  seventy-eight. 

The  geographical  distrihiition  of  the  Trich.  dispar  is  very 
great,  for  it  is  found  over  the  whole  inhabited  globe,  and  in  some 
parts  is  extremely  common.  Thus  it  undoubtedly  occurs  in 
Germany,  Italy,  France,  Denmark,  England,  and  Ireland,  and 

^  Microscop.  Joum.  1842,  p.  94.  ^  Leu/:kart,  1.  c,  II.  p.  408. 

^Schneider,  Nematoden.  18GG,  p.  171.  -*  Virchow's  Archiv,  16,  p.  235,  1859. 
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is  often  met  witli  in  North  America.'     It  is  extremely  prevalent 
in  Nubia,*  Egypt,  and  Syria, ^  but  very  rare  in  the  far  north. 

CobljoM  says  it  is  verj  rarely  met  with  in  Euglaad.  This  is  quite  con^^rj  to 
the  accounts  given  by  Bellingham,^  of  Dublin,  and  Cooper,*  of  Greenwich. 

RudoLphi^  seldom  failed  to  find  it  in  the  post-nioiteois  he  made  in  Berljo. 
Thibault  had  a  similar  experience  in  Naples.  Zenker  i  found  it  in  Dresden  in  2.5 
per  cent. J  in  Erlangen  in  ILll  per  cent.,  and  in  Kiel  I  met  with  it  in  30,0  per  cent 
of  all  post-mortems. 

Consult  the  Introduction,  p.  67S> 

As  to  the  inedical  importauee  of  this  worm,  we  cannot,  on  the 
whole,  give  a  decided  opinion,  A  few  worms  may,  we  tliink,  be 
looked  on  as  harmless  guests  ;  if  a  large  number  are  present^  it 
is  not  at  all  impossible  they  may  have  an  injurious  effect.  The 
way  they  are  fastened  to  the  intestine  is  of  importance  when  we 
are  considering  this  question.  The  thick  parts  of  the  body,  as 
well  as  the  posterior  portion  of  the  thin  part,  lie  loose  on  the 
mucous  membrane,  or  are  surrounded  by  the  contents  of  the 
intestine.  The  anterior  portion  of  the  worm  is,  on  the  contrary, 
firmly  fastened  to  the  mucous  membranej  and  it  requires  a 
pretty  strong  pull  to  get  it  away.  The  means  by  wliicli  the 
worm  has  such  a  linn  hold,  according  to  my  observations,  is 
that  the  anterior  part  of  the  body  is  disposed  in  several  coils>  in 
each  of  which  it  einbracc*s  a  portion  of  the  mucous  membrane. 
It  is  probable  lliat  the  longitudinal  roughened  band  may  be  of 
consideral:)li*  assistance  to  it  in  doing  this,  by  acting  as  a  sort  of 
fastening  apparatus.  I  could  not  in  any  case  satisfy  myself  that 
tlie  head  had  actually  bored  its  way  into  the  mucous  membrane, 
I  have,  however,  fi>?qu(/ntly  observed  it  to  be  slightly  embedded 
in  the  superficial  layers,  whei-eby  a  sort  of  furrow  was  produced. 
However,  according  to  Leuckart"  and  Vix,*  such  a  tunnelling 


'  LHity^  Ditmint,  1.  c,  p.  208. 

^  Ilffiimann^  Katurgeaeb.-med,  Bkhze  d-  Nillander,  1865. 
^  Pnfiin\  I  c. 
<BubliD  Joum.  1839. 
■  Davninc^  !.  c,  p.  208. 
'  Hiator.  nakir  Entozoor.  II,  p.  01. 

'*  iu  MfiUcr.  DIs&ert.  Inaugur.  Erlang^en,  1874.  ^  L  c,  p.  4B5. 

^  ITcber  Entozoeu  bei  GeiBteBkranken^  etc.  p.  dB^  and  Appendix  (a  reprint  f^om  tbe 
^eitscbrift  f.  Pt^vchiatric.  XVll.  Part  Ll  IBOO, 
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under  the  mucous  membrane  would  seem  to  take  place.  It  can- 
not, however,  be  considered  as  the  rule,  and  it  must,  therefore, 
be  looked  upon  as  questionable  whether  the  mucous  membrane 
is  on  this  account  more  liable  to  the  attacks  of  other  diseases.  I 
have  several  times  found  from  sixty  to  one  hundred  Trichocephali 
in  the  csecum,  without  there  being  any  perceptible  change  in  its 
mucous  membrane. 

Klebs  also  failed  to  find  any  penetration  of  the  mucous  membrane.  The  state- 
ment that  the  worms  die  very  soon,  on  account  of  the  cooling  of  the  body  after 
•death,  and  are  therefore  no  longer  found  with  their  heads  sunk  into  the  mucous 
membrane,  is  not  the  fact ;  for  I  placed  a  number  of  Trichocephali,  which  were 
removed  from  the  caecum  forty-eight  hours  after  death,  in  warm  water  at  a  tem- 
perature of  37°  C.  (98.6**  Fahr.),  and  found  them  still  living.  I  also  made  the  same 
•experiment  with  others  taken  from  the  vermiform  appendage  of  the  same  patient, 
«eventy-two  hours  after  death,  and  they  all  displayed  the  most  active  movements. 

Serious  symptoms  connected  with  the  nervous  system  are 
said  by  different  authors  to  depend,  especially  in  children,  on 
the  presence  of  these  worms.  A  doubt  as  to  the  correctness  of 
this  idea  is  certainly,  up  to  the  present  time,  quite  allowable. 

Roederer  and  Wagler  were  inclined  to  look  upon  typhoid 
fever  as  a  morbus  verminosus,  from  the  frequency  with  which 
they  found  Trichocephali  in  the  bodies  of  those  who  had  died  of 
this  disease.  This  may  be  accounted  for  by  the  fact  that  it  is 
only  in  patients  who  have  died  of  typhoid  fever  that  the  intes- 
tines are  always  opened,  and  also  because,  the  ciecum  being 
thoroughly  freed  from  its  contents  by  the  diarrhoea,  the  Tricho- 
cephali were  more  readily  observed. 

Since  we  know  of  no  symptoms  that  depend  on  the  presence 
of  Trichocephali,  we  can  only  diagnose  their  presence  by  chance 
— that  is,  either  by  noticing  a  worm  that  has  been  expelled,  or 
by  finding  the  characteristic  eggs  when  making  a  microscopical 
examination  of  the  evacuations.  The  demonstration  of  the  eggs 
is,  as  Vix*  and  Davaine^  have  already  shown,  very  easy. 

Tlie  object  to  be  accomplished  by  the  treatment  is,  of  course, 
the  removal  of  the  worm  from  the  csecum.  Up  to  the  present  time 
we  have,  however,  no  remedy  that  will  do  this  with  any  degree 
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of  certaiBty.  Bremser  ^  once  saw  one  of  these  worms  expelled, 
along  with  round- worms  and  thread- worms,  from  a  girl  of  sixteen 
years  of  age,  who  was  under  treatment  for  tape-worms.  It  is^ 
however,  probable  that  the  worm  was  only  carried  away  mechan- 
ically by  the  action  of  the  purgative.  If,  in  making  a  micro* 
scopic  examination  of  the  fseces,  the  quantity  of  eggs  found  is 
80  great  as  to  make  it  likely  that  a  very  large  number  of  worms 
are  present,  we  ought  to  try  the  effect  of  the  Hegar- Simon's 
method  '^  of  washing  out  the  intestine,  combined  with  the  use  of 
anthelmintics, 

Santonine,  when  brought  into  contact  with  living  Trichocephali,  does  Bfit  aecm 
to  have  any  effect  upon  them. 

In  the  present  utterly  imperfect  state  of  oiu*  knowledge  as  to 
the  ways  in  which  we  acquire  Trichocephaiij  we  can,  as  far  as 
concerns  the  prophylaxis^  only  repeat  what  has  been  said  when 
speaking  about  the  Ascaris  lumbricoides,  which  this  worm  resem- 
bles in  the  long  time  it  requires  for  its  development* 


Anchylostomum  Buodeuale  (Dochmius  s,  Strongylus  Buodenalli). 

Dubiiii^  Entozoogratia  umana.  Slilano,  1850,  p.  103. — Pruntr^  Emnkheiten  dei 
Orienta.  Erlangeo.  1847,  p.  244. — Bllharz,  Zeitschr.  f.  wiaaenschaftl.  Zoolog.  4, 
p*  53.  1853.^ — Griennger,  Archiv  f.  physiolog-  Heilkuade.  13,  p.  555*1854; 
and  Archiv  der  Heilkunde.  t,  p,  SSL  IM^. —^Wn^h^rer^  Deutschea  Archiv  f. 
klin.  Med.  10,  p.  379.  1872.  — (?r«^n^,  Archiv.  de  m6d.  nav.  VH  p.  208.  1S67; 
YIIL  p.  W.—Etrangel,  ibid.  X.  p.  31 L  1808. 

This  vform  was  iirst  discovered  hi  Milan  by  Dubini,  in  the 
year  1838,  and  shown  to  be  a  frequent  parasite  of  the  inhabitants 
of  Northern  Italy.  It  was  afterwards  found  by  Pruner  and 
Bilharz  in  Egypt,  Griesinger^  on  the  strength  of  one  post-mor- 
tem, declared  it  to  be  the  cause  of  the  disease  called  Egyptian 
chlorosis.  Wucherer  corroborated  this  statement  by  extensive 
examinations  of  the  bodit^s  of  those  who  had  died  of  the  disease 
called  tropifal  (^hlorosis. 

M.  c,  p.  im,  *  Vide  p.  768  of  this  volume. 
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The  Anchylostomum  duodenale  is  a  thickisli,  cylindrical 
worm.  The  end  in  which  the  head  is  situated  is  curved  back- 
wards ;  it  has  the  shape  of  an  obliquely-truncated  cone,  and  is 
provided  with  a  bell-shaped,  chitinous-like  capsule  for  the 
mouth.  At  the  anterior  margin  of  this  are  placed  four  strong,, 
claw-like  hooks,  and  two  smaller  ones  are  inserted  into  the 
opposite  side.  Still  further  inside  the  capsule  two  other  pointed 
.projections  are  fixed.  The  posterior  part  of  the  capsule  passes 
into  the  very  muscular  pharynx.  To  this  is  joined  the  wide 
intestine,  which  is  often  filled  with  blood. 

The  male  is  from  six  to  ten  mm.  long,  and  terminates  in  a 
three-lobed  bursa,  in  which  are  placed  two  thin  spicula.     The 


Pig.  61. 

Anchylostomum  duodenale;  nat- 
ural size,  a,  Male ;  6,  Female.  (BU- 
han.) 


Pio.  63. 
The  same  magnified. 


Pio.  63. 

Anchyl.  duod.     Head  nhowing  the 
bell-shaped  mouth.     (Schneider.) 


male  sexual  apparatus  consists  of  a  long  canal,  which  is  arranged 
in  numerous  convolutions,  which  form  the  testicle  and  seminal 
duct ;  next  to  this  is  an  oval  or  spindle-shaped  seminal  vesicle, 
to  which  is  joined  the  very  long  and  broad  ductus  ejaculatorius. 

T!\i%  female  is  from  ten  to  eighteen  mm.  long,  and  sometimes 
as  much  as  one  mm.  thick.  Its  posterior  extremity  has  the 
shape  of  a  pointed  cone.  The  genital  opening  lies  somewhat 
behind  the  middle  point  of  the  body,  and  through  a  short  tube 
leads  into  the  muscular,  double  vagina.  To  this  is  joined  the 
very  long,  double  uterus,  with  tubes  and  ovaries. 

The  eggs^  which  have  a  thin  shell,  measure  0.05  mm.  long  and 
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0.023  mm.  broad;  the  process  of  segmentation  has  already  cx>m- 
menced  in  them  when  they  are  laid.  If  they  are  placed  in  a 
damp  place,  in  twenty-four  hours  worra-shaped  embryos  are  de- 
veloped in  them,  which  make  their  escape,  and,  if  placed  in 
favorable  circumstances,  lead  for  some  time  an  independent  ex- 
istence, and,  b}^  casting  their  skins  once  or  twice,  increase  in 
size.     Their  further  development  is  wholly  unknown. 

Wncherer  |L  c.)  haa  traced  the  development  of  the  embi^os  to  this  point,  when 
they  always  died. 

Leiickart  ^  concludes,  from  the  experiments  he  has  made  with 
the  Dochmius  trigonocephalus  of  the  dog,  that  the  embryos  of 
Anchylostomum  duodenale  develop  into  Rhabditisdike  forms 
which  do  not  resemble  the  parent,  and  are  destined  to  lead  an  in- 
dependent existence.  These  obtain  their  nourishment  from  van* 
ous  organized  substances,  and  cast  tlieir  skins  once  or  twice. 
Once  tliey  have  attained  a  certain  size,  it  is  necessary  for  them  to 
be  conveyed  into  the  intestinal  canal  of  man,  where  they  grow 
larger,  and,  having  cast  their  skin  several  times,  finally  attain  the 
form  of  the  Ancliylostomum  duodenale,  and  arrive  at  sexual 
maturity. 

Leuckart  has  succeeded  in  almost  abBolutely  proTing  that  thk  is  the  hietorj  of 
the  (leveiopment  of  the  Dochmius  trigonocephalus. 

It  is,  however,  possible  that  there  is  still  an  intermediate  stage 
in  their  development,  for  Bilharz  observed  in  the  submucous 
connective  tissue  of  the  intestine  small  spaces  filled  with  blood, 
in  some  of  which  could  be  seen,  curled  up,  a  male,  and  in  others 
a  female  Anchylostomum.  These  were  alive,  and  had  sucked 
themselves  quite  full  of  blood.  Leuckart,'  therefore,  supposes 
that  the  Anchylostomum  passes  through  its  larva-like  interme- 
diate condition  in  these  spaces,  and  afterwards,  when  the  meta- 
morphosis is  complete,  finds  its  way  back  into  the  intestine. 

The  ways  and  means  by  which  this  parasite  is  acquired  by  man 
cannot,  of  course,  be  laid  down  witli  certainty.  Before  this  can 
be  done,  more  careful  investigations  in  those  places  where  the 

'  Parafliten,  U.  p.  4S4.  *L  a  11.  p.  444. 
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worm  is  found  are  necessary.  It  is  probable,  however,  that  it 
is  swallowed  in  the  Rhabditis-form,  along  with  dirty,  slimy 
water. 

The  worm  inhabits  the  lower  portion  of  the  human  duodenum 
and  jejunum.  Its  anterior  extremity  is  fastened  between  the 
transverse  folds  of  the  intestine,  the  mouth  acting  like  a  cupping- 
glass,  and  drawing  a  piece  of  the  mucous  membrane  into  its 
cavity.  The  body  of  the  parasite  lies  in  the  direction  of  the 
chyle-stream,  its  back  lying  against  the  wall  of  the  intestine. 
Several  are  usually  met  with  in  the  same  intestine,  their  num- 
bers being  sometimes  immense.  Bilharz  found  it  almost  in  every 
dead  body  he  examined  in  Egypt,  the  numbers  present  varying 
greatly,  sometimes  amounting  to  several  hundred,  at  others  to 
as  many  thousands.  The  number  of  males  was,  to  the  number 
of  females,  as  1 : 3. 

In  Europe  the  worm  is  only  found  in  Italy,  where  Dubini 
found  it  in  twent}'-  out  of  a  hundred  dead  bodies  (in  Milan).  We 
know,  also,  that  it  occurs  in  the  countries  bordering  the  Nile,  and 
on  the  Comoro  Islands,  which  are  situated  at  the  northern  ex- 
tremity of  Madagascar.  In  America  it  has  been  found,  up  to  the 
present  time,  in  Bmzil  and  in  Cayenne. 

L6on  Vaillant '  declares  that  he  has  found  it  also  in  a  gibbon.  Now,  since  the 
two  species  of  the  gibbon  only  inhabit  the  Moluccas  and  Java,  so  Anchylostomum 
must  also  be  endemic  there.  (See  what  was  previously  said  on  the  geographical 
distribution  of  geophagia. ) 

The  statement  that  this  worm  is  met  with  in  Iceland  is  untrue.  (Leuckart,  1.  c. 
p.  411.) 

It  is  probable,  even,  from  the  very  great  distances  that  sepa- 
rate the  places  where  this  parasite  has  been  found,  that  its  distri- 
bution is  very  much  larger  than  what  has  been  given.  But  since 
the  idea  that  was  first  put  forward  by  Griesinger,  viz.,  that  the 
Anchylostomum  duodenale  is  the  cause  of  a  widely  spread  dis- 
ease, has  been  almost  raised  beyond  doubt  by  Wucherer,  we 
must  expect  that  these  parasites  will  be  found  wherever  this  dis- 
ease prevails.  More  extensive  investigations  in  this  direction  are 
greatly  to  be  desired. 


'Nouv.  dictionnaire  de  med.  etc.  red.  Dr.  Jaccoud.  XIII.  p.  335,  1870. 
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Indeed,  there  can  hardly  be  a  doubt  raised  against  tMs  idea,  since  Wucherer,  and 
aftei*  hun  many  other  members  of  the  profession,  have  demonstrated  its  aoimdness 
by  nnmerous  post-mortems. 

Harchand  (Th&se,  MontpeUier,  1860)  ^  alone,  of  modem  autbomj  questions  the 
Tiew  held  by  Gricsinger,  declaring  that  in  Cayenne  he  has  not  always  found  the 
parasite  in  cases  of  this  disease.  It  is  obvious,  however^  that  be  includes  under  the 
name  "  tropical  chlorosis ''  other  anaemic  conditions.  For  at  the  post-mortem  be 
frequently  found  in  the  "liver  and  spleen,  the  well-known  signs  of  malarial  di^ 
ease,"  whereas  other  observers  are  almost  unanimous  that  in  tropical  chlorosis  the 
liver  and  spleen  are  seldom  enlarged^on  the  roatrary,  are  generally  small  and  atro- 
phied. It  would  further  appear  that  most  of  Marchand*s  observations  were  made 
on  tran8i>orted  Europeans,  who,  out  there,  are  the  more  liable  to  be  attacked  with 
malaria.  Finally,  it  is  on  this  yery  same  ground  that  Kfrangel  has  made  his  cor- 
roborative investigations. 

The  accoonts  we  have  of  the  disease,  which  we  must  look 
upon  as  depending  on  the  presence  of  the  Anchylostomuni  dao- 
denale,  reach  back  into  the  seventeenth  century,^  The  disease 
itself  has  been  described  under  the  most  various  names  :  Tropical 
chlorosis,  Egyptian  chlorosisj  geophagiaj  dirt-eating,  allotriopha- 
gia,  mal  d'estomac,  cachexie  aqneuse,  caclieKia  Africana, 
cachexia  Americana,  hypoa}inia  intertropicalis,  oppila<;*ao  ;  and 
many  other  names  have  been  made  use  oL 

The  geof/raphieal  dlstrihutiofi  of  the  disease  is  not  yet  quite 
determined,  as  many  authors  have  confused  it  with  other  anfemic 
conditions,  notaVjly  with  malarial  cachexia.  We  at  all  events 
know  that  it  is  confined  to  warm  climates,  and  as  yet  has  not 
been  observed  fnrtlier  north  than  Italy.'  It  is  widespread  in  the 
West  Indies,  Guiana,  Brazil,  and  the  Southern  States  of  the 
Union  (Louisiana,  Alabama,  Cfeorgia,  Florida,  and  South  Carolina); 
in  Algiers,  in  the  Comoro  Islands,  and  in  Senegambia.*  The  only 
accounts  we  have  from  Asia  are  from  the  Indian  Archipelago/  In 
Europe  it  has  up  to  the  present  time  been  seen  in  no  place,  ex- 
cept in  Italy. 

^  Jahresbericht.  1809,  I.  318. 

"-'  Wucherer,  1.  c, 

*  Compare  Hirsch,  Hi&to,<  geography  Pathologie,  I*  p.  558^  18<5€,  where  the  reader 
will  alflO  find  a  collection  of  the  literature  on  the  subject 

'  Tliidy,  Arcbiv.  de  mM.  nftv.  1867.  (Jahresberioht,  1867,  I.  p.  391.) 

^  Van  Le6fi(,  Genecssk.  Tijdscbr.  voor  de  Zeeiaagt.  (Arehiv.  de  mM,  nav.  1867, 
Jahresbericht  1^7.  i>  HHfi  \  _ 
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As  far  as  race  is  concerned,  all  accounts  agree  that  it  is  prin- 
cipally tlie  colored  races  that  suffer  from  the  disease.  Next  to 
these  come  the  numerous  crosses  that  occur  between  the  white 
and  colored  races  in  the  Brazils  and  the  West  Indies.  In  Cay- 
enne, however,  K^rangel  saw  Coolies,  Chinese,  Arabs,  and  Euro- 
peans also  attacked.  In  the  Indian  Archipelago,  the  Malays,  in 
Egypt  both  the  negroes  and  the  native  Egyptians,  are  victims 
of  the  disease.  It  is  only  in  the  north  of  Italy  that  the  disease 
has  ever  made  any  great  inroads  on  a  white  nation. 

Prom  these  facts  it  seems  probable  that  it  is  not  so  much  the 
peculiarities  of  race  that  predispose  to  the  disease,  but  rather 
unfavorable  external  circumstances,  especially  with  regard  to 
food  and  drink. 

Thus  all  the  nations  that  have  been  mentioned  live  in  their 
own  lands  under  conditions  tliat  are  very  favorable  for  the  intro- 
duction of  Anchylostomum  duodenale  into  the  digestive  canal. 
The  worm  is  only  met  with  in  hot  climates ;  in  all  probability  it 
is  developed  in  damp,  slimy  places,  where  for  some  time  it  leads 
an  independent  existence  in  a  Rhabditis-form  before  it  reaches 
a  habitation,  viz.,  the  human  intestine,  which  is  suitable  for  its 
further  development.  From  the  dearth  of  good  drinking-water, 
the  poor  people,  who,  as  a  rule,  stand  very  low  in  the  scale  of 
civilization,  are  compelled  by  the  heat  and  by  thirst  to  drink  a 
dirty,  muddy  water,  which  is  drawn  out  of  puddles  and  cisterns, 
whereas  the  more  favorably  circumstanced  portion  of  the  popu- 
lation can  guard  themselves  from  infection  by  purifying  the 
water,  or  can  avoid  such  sources  of  supply  altogether  by  making 
extensive  use  of  coffee,  tea,  and  foreign  imported  fermented 
drinks. 

Pathologfy. 
Symptoms. 

The  chief  characteristic  symptom  of  the  disease,  which  is 
caused  by  the  Anchylostomum  duodenale,  is  a  greater  or  less 
degree  of  anaemia. 

Tlie  disease  begins  so  insidiously  that  we  are  unable  to  fix  any 
time  for  its  commencement. 
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In  less  severe  cases  the  chief  symptoms  are  paleness  of  the 
general  integument  and  of  the  mucous  membranes,  fatigue  after 
sliglit  exert ionj  occasional  dyspepsia,  a  tendency  to  palpitation 
of  the  heart,  with  quickened  pulse,  and  murmurs  in  the  jugular 
veins.  The  general  nourishment  of  the  system  is  often  not  inter- 
fered with,  and  the  quantity  of  fat  in  the  body  may  be  con- 
siderable. 

Even  in  more  severe  cases,  the  geneml  nourishment  of  tlie 
body  may  at  first  be  but  little  interfered  with,  the  patient  not 
becoming  emaciated  till  later  on  in  the  disease.  In  these  cases 
the  first  symptoms  are,  constantly  increasing  debility,  a  dislike  to 
all  exertion,  and  excessive  sleepiness.  Next  comes  paleness  of 
the  skin  and  mucous  membranes.  In  negroes,  the  color  of  the 
skin  becomes  paler,  more  gi*ay,  and  at  the  same  time  shrivelled 
and  dry,  and  it  peels  off.  The  extremities  are  cool>  and  the 
patient  is  constantly  complaining  of  feeling  cold* 

In  mre  cases  slight  feverish  symptoms  may  be  pi-esent. 

After  these  genei'al  derangements  of   the  system,   the  next 
most  striking  symptoms  are  those  connected  with  the  digest  he 
organs. 

In  many  cases  dyspeptic  symptoms  appear  lurely  ;  loss  of 
appetite  alternates  witli  truly  i*avenous  hunger.  Accompanying 
this,  there  is  usually,  if  not  always,  a  great  desire  to  eat  all  sorts 
of  things,  which  are  usually  most  indigestible,  such  as  mortar, 
earthen-ware,  wood,  coal,  wool,  clothj  and  many  others.  The 
evacuations  are  often  colorless.  Violent  pains  in  the  stomach, 
or  at  all  events  more  or  less  feeling  of  weight  in  the  epigastrium, 
are  usually  present. 

The  characteristic  effects  of  anaemia  on  the  circulation  are 
usually  present  at  an  early  stage  of  the  disease.  While  at  the 
commencement  the  pulse  remained  slow  and  soft  so  long  as  the 
patient  remained  quiet,  slight  exertion  is  now  sufficient  to  make 
the  pulse  mpidly  mount  up  and  to  produce  violent  palpitation* 
As  the  disease  progresses,  the  pulse  becomes  permanently  quick : 
the  palpitation,  accompanied  with  unusually  violent  action  of 
the  heart,  is  constantly  pmsent,  the  second  sound  becoming  audi- 
ble at  some  distance  from  the  patient*  A  systolic  murmur  is 
heard  when  the  stethoscope  is  placed  over  the  heart  or  the  larger 
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arteries,  and  loud  rushing  and  buzzing  sounds  in  the  veins  of  the 
neck,  giddiness,  singing  in  the  ears,  black  spots  before  the  eyes, 
and  headache,  are  constantly  present. 

The  patient  sooner  or  later  begins  to  complain  of  shortness  of 
breath,  which  is  increased  to  the  most  violent  dyspnoea  on  the 
least  exertion. 

The  urine  is  usually  secreted  in  abundance  ;  its  color  is  very 
pale,  and  it  does  not  usually  contain  any  albumen. 

In  female  patients  menstruation  ceases,  conception  seldom 
occurs,  and,  when  it  does,  the  child  is  brought  into  the  world  in  a 
pitiable  condition. 

The  duration  of  the  disease  varies  greatly.  Some  cases  run 
a  tolerably  acute  course,  and  end  fatally  in  a  few  weeks ;  but  as 
a  rule  the  disease  lasts  for  some  months,  and,  if  the  patient  gets 
plenty  of  nourishing  food  and  saves  himself  in  every  way,  it  may 
even  continue  for  years.  If,  on  the  other  hand,  the  patient  exerts 
himself  much  and  gets  insufficient  or  bad  food,  his  strength  is 
soon  gone,  and  other  diseases,  even  though  not  serious  ones,  by 
which  he  may  be  attacked,  run  a  severe  course,  or  imminently 
threaten  life. 

The  patients  now  and  then  recover,  especially  by  a  change  of 
climate  and  of  all  their  external  surroundings.  As  a  rule,  how- 
ever, in  severe  cases  the  symptoms  gradually  increase  in  severity, 
the  patient  becomes  dropsied  all  over,  is  attacked  with  profuse 
diarrhoea  and  uncontrollable  vomiting,  and  finally  dies. 

Thus  the  intensity,  the  dui*ation,  and  the  result  of  the  disease 
depend  chiefly  on  the  amount  of  blood  lost^  and  therefore  on  the 
number  of  the  worms  that  are  present  in  the  intestine.  The 
quantity  of  blood  lost  is  not  confined  to  what  the  worms  abstract 
directly  from  the  body  for  their  sustenance.  For  it  would 
appear  that  they  now  and  then  change  their  position,  and  that 
the  wound  which  they  leave  behind  them,  which  closely  re- 
sembles the  bite  of  a  leech,  is  the  source  of  constant  slight 
hemorrhage. 

Pathological  Anatomy. 
The  body  is  usually  emaciated,  though  now  and  then  it  still 
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retains  a  considerable  quantity  of  fat.  The  subcutaneous  cel- 
lular tissue  is  usually  oedematous  and  the  muscles  pale  and 
flabby.  The  internal  organs  are  all  very  white  and  bloodless. 
(Edema  of  the  meninges  of  the  brain,  hydrothoi^ax,  hydropericar- 
dium,  and  ascites,  are  very  frequently  present. 

The  heart  is  either  of  normal  size,  or  is  found  somewhat  en- 
larged, especially  oa  the  left  side ;  its  substance  is  pale,  flabby, 
and  easily  broken  down  (ansemic  fatty  heart).  Its  cavities  contain 
a  very  watery  blood,  or  moistj  flabby  clots  of  blood  or  fibrin. 

The  liver  and  spleen  areas  a  rule  smaller  in  all  their  diameters 
than  usual,  sometimes  to  a  very  considerable  extent.  Their  sub- 
stance is  pale,  bloodless,  tough,  and  flabby,  but  rarely  in  a 
state  of  amyloid  degenemtiou.  It  is  only  when  the  disease  has 
been  complicated  with,  or  when  the  patient  has  formerly  suffered 
from,  malaria,  that  they  are  found  enlarged  and  displaying  the 
ciiaracteristic  changes  of  that  disease.  The  kidneys  are  usually 
pale  and  shrivelled  up,  seldom  amyloidly  degenemted.  The 
pancreas  was  found  enlarged  by  the  Brazilian  doctors.  The 
stomach  and  wall  of  the  intestine  are  very  pale  ;  in  the  duo- 
denum and  jejunum  is  found  a  bloody  mucus,  and  sometimes 
even  fresh  blood,  which  is  partly  coagulated  ;  the  mucous  mem- 
brane is  thickened  and  covered  with  numerous  ecchymoses,  some 
of  which  are  as  large  as  a  lentiL  A  worm  is  found  attached  to 
many  of  tliese  places  where  the  intestine  is  filled  with  blood. 
Bilharz  has  occasionally  noticed  flattish  elevations  of  the  size  of  a 
lentil  ;  these  were  of  a  livid  reddish-brown  color,  and  corre- 
sponded to  spaces  situated  in  the  submucous  tissue,  which  were 
full  of  blood,  and  in  each  of  which  was  a  curled^up  Anchylosto- 
mum  duodenale.  In  many  places  a  white  spot,  about  the  size  of 
a  pin's  head,  could  be  seen  in  the  middle  of  these  elevations,  in 
the  centre  of  which  was  a  hole  having  the  diameter  of  a  needle, 
which  peneti-ated  into  the  submucous  tissue.  (There  are  per- 
haps places  where  the  worms  situated  in  the  submucous  tissue 
have  made  their  way  into  the  intestine,  and  not,  ae  Bilharz  sup- 
poses, where  the  woi-m  had  made  its  way  from  the  intestme  into 
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Diagnosis. 

The  diagnosis  of  tliis  disease  should  properly  be  founded  on 
its  etiology.  However,  no  one  has  up  to  the  present  time  suc- 
ceeded in  finding  either  the  worm  itself  or  its  eggs  in  the  evacua- 
tions. If,  however,  the  number  of  the  worms  present  in  the  in- 
testine be  at  all  considerable,  it  must  undoubtedly  be  possible 
to  find  the  eggs  under  the  microscope.  Tlie  only  other  eggs 
with  which  they  might  be  confounded  are  those  of  the  Oxyuris 
vermicularis.  The  latter,  however,  may  be  distinguished  by 
their  peculiar  form  (v.  p.  753),  and  also  because  when  expelled 
they  contain  a  tadpole-shaped  embryo. 

Wucherer  appears  to  be  the  only  person  who  has  tried,  and  that  unsuccessfully, 
to  find  either  the  Anchylostomum  or  its  eggs  in  the  evacuations.  The  search  is 
rendered  difficult,  because  the  eggs  being  laid  high  up  in  the  intestinal  canal  are 
there  added  to  its  contents,  and  are  therefore  thoroughly  mixed  up  with  the  feeces. 

However,  the  diagnosis  may  be  made,  without  demonstrating 
the  presence  of  the  eggs,  from  the  above  short  account  of  tlie  symp- 
toms, by  excluding  all  other  diseases  which  are  known  occasion- 
ally to  give  rise  to  a  similar  cachectic  condition.  Under  this  head 
we  would  notice  ordinary  chlorosis,  leukaemia,  the  cachexia  of 
cancer,  progressive  pernicious  anaemia,  and  possibly  that  rare 
form  of  Addison's  disease  in  which  there  is  no  bronzing  of  the 
skin. 

The  first  of  these  does  not  need  any  further  notice,  as  there  is 
no  difficulty  in  the  differential  diagnosis.  The  last  occurs  too 
rarely  to  require  it  to  be  taken  into  consideration  at  all.  The 
disease,  known  under  the  name  of  ''progressive  pernicious  anae- 
mia," as  it  has  lately  been  described  by  Biermer,  Gusserow, 
Immermann,  and  Zenker,^  certainly  possesses  such  an  (wtraordi- 
nary  resemblance  that  we  are  lik(Oy  at  once  to  think  of  tlie  dis- 
ease produced  by  tlie  Anchylostomum.  But  Immermann  espe- 
cially mentions  that  this  worm  was  not  f(Kind  in  the  int(\stine. 
Further,  in  that  enigmatical  disease  there  is  a  great  proneness  to 


'  Deutaches  Arcbiv  f.  klin.  Mod.   13,  p.  209,  1874.    ImmeTnuinn^  in  a  later  volume 
of  this  CjclopaBdia. 
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capillary  hemorrhages,  which  are  not  among  the  symptoms  that 
have  been  given  of  the  tropical  chlorosis. 

The  resembliince  between  progressiTe  pemicious  ansMnia  and  the  disease  pro- 
duced by  the  Ancliylostomum  la  most  exceptionally  striking,  I  was  unfortunately 
unal>le  to  get  access  to  Eiermer's  communication  on  tlie  subject  (Schwcizer  Corre- 
B[)ondenzbIatt^  U.  1^  1872).  The  total  number  of  cases  that  have  been  oliserved 
up  to  the  prtisent  time  is  twenty-three,  of  wliich  one  occurred  in  Dresden^  and  all 
the  others  in  Switzerland,  We  at  once  involuntarily  think  of  the  proximity  of 
Northern  Italy,  where  the  Anchylostomum  was  discovered. 

The  diagnosis  becomes  more  difRcult  when  complications  are 
present.  Even  in  such  cases  the  marked  an^cDiia,  with  its  accom- 
panying phenomena,  not  being  a  cliaracteristic  symptom  of  the 
coiDpliraling  disease,  will  serve  to  put  ns  on  the  right  track- 
Above  all,  we  must  take  into  consideration  the  local  charac- 
teristics of  the  place.  In  parts  of  the  world  where  tropical 
chlorosis  is  endemic,  w^e  must  direct  our  special  attention  to  the 
peculiar  symptoms  of  this  disease,  even  tlioygli  at  the  time 
some  other  disease  may  be  the  more  pressing  ;  for  experience 
lias  taught,  that  w^hen  this  condition  of  hypoxemia  is  present,  if 
the  patient  contract  even  a  mild  disease,  it  is  very  likely  to  mn 
a  severe  course. 

Prognosis, 

The  prognosis  depends  on  the  condition  in  which  the  patient 
is  when  he  first  comes  under  treatment.  If  w^ell-marked  pros- 
tmtion  be  not  already  present,  ancl  if  the  true  cause  of  the  dis- 
ease be  not  ovr^looked,  it  should  be  favorable-  For  we  may 
hope,  once  we  have  got  rid  of  the  pamsite,  by  suitable  strength- 
ening treatment,  to  restore  the  patient*  If  any  complications 
are  present,  the  prognosis  is  much  more  unfavorable,  for  they, 
as  a  rule,  increase  the  debility,  and  so  liasten  on  the  fatal  end. 


Treatment, 

We  must  look  on  the  removal  of  the  cause  of  the  disease  as 
being  the  first  indication  for  treatment,  for  except  we  remove 
this  blood- sucking  parasite  all  our  other  labor  is  in  vain*     An- 
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thelmintic  remedies  are  therefore  among  the  first  that  we  should 
try.  As,  however,  the  Anchylostomum  duodenale  does  not  live 
on  the  contents  of  the  intestine,  but  on  blood  taken  from  the 
blood-vessels,  we  need  only  consider  such  medicines  as  are  either 
able  to  kill  the  worm  by  coming  into  contact  with  its  epidermis, 
or  which,  when  taken  up  into  the  blood,  act  as  a  poison  to  it 
without  injuring  the  patient's  health.  We  have,  however,  even 
at  the  present  day,  no  medicine  which  is  known  to  have  this 
power,  and  we  are  therefore  compelled  to  fall  back  on  such 
remedies  as  are  recommended  by  theory  or  have  been  suggested 
by  experience.  Among  the  latter  we  must  mention  those  medi- 
cines which  have  been  greatly  praised  for  their  effect  by  the 
Brazilian  doctors,  such  as  the  milky  juice  of  the  Gammeleira 
(ficus  doliaria),  and  a  preparation  called  "  doliarina,"  which  is 
procured  from  it;  then  the  milky  juice  of  the  Carica  dodeka- 
phylla,  Velloso  (Jaracatia,  Martins).  Griesinger  recommends  the 
use  of  calomel  and  oil  of  turpentine. 

Benzine  and  picric  acid  both  deserve  a  trial ;  the  former  both  on  account  of  its 
energetic  power  of  killing  parasites,  and  because  the  parasite  in  the  ]>resent  case  is 
situated  so  high  up  in  the  intestinal  canal ;  the  latter  because  it  can  be  taken  up 
into  the  blood,  and  thus  carried  to  the  parasite. 

Neither  while  we  are  administering  anthelmintics,  nor  after- 
wards, should  we  neglect  to  put  our  patient  under  strengthening 
treatment,  with  the  view  of  keeping  up  the  general  health  ;  for 
this  object,  iron  and  quinine,  with  plain,  generous  diet,  are 
strongly  indicated. 


Prophylaxis. 

The  problem  of  prophylaxis  is  a  double  one.  First,  as  con- 
cerns the  individual :  he  must,  when  in  any  place  where  An- 
chylostomum prevails,  observe  the  greatest  care  and  cleanli- 
ness with  regard  to  every  article  of  food  and  drink  in  general ; 
but  he  is  to  be  especially  warned  against  using  any  water  that 
has  been  procured  from  puddles  or  cisterns,  as  it  is  more  than 
probable  that  it  is  in  such  water  the  young  animals  are  intro- 
duced into  the  body.     If  no  other  drinking  water  can  be  pro- 
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cured  except  from  cisterns  and  suspected  foimtains,  this  mnst 
never  be  made  use  of  until  after  it  has  been  most  caref uUy  fil- 
tered. 

The  second  problem  is  one  for  the  sanitary  authorities.  In 
countries  where  such  immense  loss  of  power  and  life  is  caused  by 
the  Anchylostomum,  as  in  Egypt,  where,  according  to  Griesinger, 
the  fourth  jiart  of  the  whole  population  is  more  or  less  afflicted, 
its  object  should  be  to  procure  a  plentiful  supply  of  pure  drink- 
ing water,  eitlier  by  laying  doT^Ti  a  system  of  water-pipes  or 
by  digging  wells*  The  cost  of  such  measures,  wMch  is  always 
considt^rable,  would  be  amply  repaid  by  the  inci-eased  liealtli  of 
the  inhabitants,  and  their  consequent  increased  power  to  work 
and  earn  wages. 

EchinorrhyEchufl  Gigas. 
(Riesenkratztr.) 

This  is  a  white,  cylindrical  wornij  tapering  somewhat  towards 
its  posterior  extremity.  It  has  a  short  thin  neck,  and  has  the 
power  of  retnicting  its  head,  which  is  set  with  six  rows  of 
powerful  liooks.  The  nuih?  measures  as  much  as  ten  ctm,,  the 
female  as  much  as  thirty4wo  ctni.  in  length. 

This  worm  is  frequently  found  in  the  small  intestine  of  both 
tlie  wild  and  the  domesticated  pig.  Its  head  is  sunk  dei.^jily  into 
the  w^all  of  the  intestine,  to  which  it  is  very  firmly  attached. 
If  it  is  forcibly  torn  awaj'^,  tliere  remains  a  tolembly  deep,  round 
liole,  the  margins  of  Avliich  are  thickened  and  infiltitited.  Corre- 
sponding to  thin,  on  the  outside  of  the  intestine,  tliere  often  pro- 
jects a  Hat  roundish  swelling. 

It  has  only  once  been  found  in  man,  by  Lamb],'  in  Prague. 
This  wonn,  which  was  still  quite  young,  was  found  in  the  small 
intestine.  It  measured  t^.6  mm.  long,  0.6  mm  broad.  The  head 
was  0,30  mm,  long,  and  the  hooks  were  arranged  in  eight  rows, 

Welch'  found  an  Echinorrhynclms  encapsuled  underneath 
the  mucous  membrane  of  the  Jejunum  of  a  soldier  who  had 
served  fourteen  years  in  India. 

'  Prager  Vierteljahracbrift.    (Jl,  p.  45.     1850.  •  Lancet    1672,  p,  708. 
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(Edema  Laryngis.    Abscessns  Larjngis. 

forgagnij  De  sedibus  et  causis  morborum.  Epist.  IV.  27.  15 — Bayle^  MCmoire  sur 
Toed^me  de  la  glotte  ou  angine  laryng6e  oeddmateuse.  Paris.  1808  et  1819. — 
Thtiillier,  Essai  sur  Tangme  laryng^e  oed^mateuse.  Paris.  1815. — Bouilluudj 
Recherches  sur  Tangine  oed^niateuse.  Arcliives  g6n6rales.  1825. — Miller, 
Memoire  sur  la  laryngite  puiulente.  Archives  gCndral.  1833. — Lcmauve,  Do 
Tangine  laryngCe  oed^mateuse.  Paris.  1845. — Valleix,  Mdmoire  sur  Toedtime  do 
la  glotte;  MCmoires  de  TAcad.  royal,  de  M6d.  Tom.  XI.  1845. — Gurdon  Buck, 
Oedcmatous  laryngitis  successfully  treated  by  scarifications  of  the  glottis  and 
epiglottis.  Transactions  of  the  American  Medical  Association.  Vol.  I.  1848. — 
BartUttf  The  history,  diagnosis,  and  treatment  of  oedematous  laryngitis.  Louis- 
ville. 1850. — SestieTy  Traits  de  Tangine  laryngCe  oed^mateuse.  Paris.  1852. — 
Berger,  Preussische  Vereinszeitung.  1855.  No.  22,— Daring,  Ilenle  u.  Pfeufer's 
Zeitschr.  f.  rat.  Med.  III.  Reihe.  Bd.  IL  p.  237.— i>wm,  Allgcm.  med.  Central- 
zeitung.  1861.  12.  Oct,— Pitha,  Ueber  Oedema  glottidis.  Prager  Vierteljahr- 
schrift.  1857.  Bd.  IL  8.  id.—Storck,  Wiener  Medicinal-Halle,  1864,  No.  48;  and 
Zeitschrift  der  k.  k.  Ges.  der  W.  Aerztc.  Nos.  87  und  38.  1S6Q.—Mandl,  De  la 
laryngite  oed(»m.  chron.  Gaz.  des  hopitaux.  No.  69.  lSQ2.—Afollerj  Konigsberger 
med.  Jahrbllcher.  Bd.  II.  p.  270.— Tohold,  Berliner  klin.  Wochenschrift.  1864. 
No.  4.—GotUtein,  Berliner  klin.  Wochenschrift.  No.  44.  1866.— J/m/icA,  Wiener 
med.  Wochenschrift.  Nos.  8  u.  9.  1866. — Barthez,  Oediime  de  la  glotte  survenu 
dans  le  cours  d'une  coqueluche.  Gaz.  des  hopit  No.  32.  1869. —  Qihb,  Inflam- 
matory oedema  of  the  larynx,  entirely  confined  to  the  subglottic  region  within 
the  ring  of  the  cricoid  cartilage.  Lancet.  1869.  Sept.  4.  See  also  his  Diseases 
of  the  throat  and  windpipe.  IL  Ed.  p.  211.  1864. — Fieber,  Zur  Behandlung 
des  circumscripten  Kehlkopfodems.  Wochenblatt  der  Gesellschaft  der  Wiener 
Aerzte.  No.  51. — Barret,  Recovery  after  tracheotomy  from  scald  of  the  glottis. 
British  Med.  Journ.  1870,  p.  A\0.— Fischer,  Die  Krankheiten  des  Halses.  Pitha 
und  Billroth's  Handbuch  der  allgem.  u.  spec.  Chirurgie.  Ill,  1,  3.  1871.  Ver- 
brennungen  und  Aetzungen  derLuftwege,  p.  121. — J.  B.  Russel,  On  subglottic 
oedema  of  the  larynx.  Glasgow  Med.  Journ.  1871,  p.  20^.—Scheff,  Abscessua 
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cartilaginis  arytacn.  dcxtrae.  Anzcigeu  dcr  k.  k.  Gesellsch.  der  Wiener  Aente. 
1872.  No.  14. — Hughes^  Stanntts  J,,  Laryngotomy  in  oedema  of  the  glottis.  Tlie 
Med.  Press  and  Circular.  1872.  May  8. — v,  Hoffmann^  Ueber  Oedema  glottidis. 
Dissertat.  inauguralis.  Berlin.  1878. — Stephenson^  On  abecess  of  the  larynx, 
simulating  croup.  Edinb.  Med.  Joum.  1873,  pp.  312-318. — B,  Wagner y  Abecoi 
der  linken  aryepiglottischen  Falte.  Archiv  der  Heilkunde.  1873,  p.  92. — Arry, 
Abscess  of  the  larynx  in  young  children.  Philad.  Med.  Times.  IIL  85.  1873.— 
Schnitder-Coen^  Bericht  iibcr  die  allgcm.  Poliklinik  (Hals-  und  Bnistkranke). 
Wiener  med.  Presse,  1873.  S.  247. — MoMei,  A  case  of  oedema  of  the  larynx. 
Lo  Sperimentale.  Oct.  XSlo.—Marhaux^  On  the  etiology  and  symptomatology 
of  oedema  of  the  glottis.  Revue  Med.  de  TEste.  June  1,  1875. — ThomUm,  On 
a  case  of  acute  oedema  of  the  larynx.  British  Med.  JoumaL  Feb.  26,  1876.— 
Lavei'auy  Oedema  of  the  glottis,  consecutive  upon  a  simple  sore  throat ;  death. 
Bulletin  GUSn.  de  ThCrap.  30  Juin,  1876.— 2>(/w««X  On  oedema  of  the  glottis, 
consecutive  upon  erysipelas  of  the  face.  Th^se  de  Paris,  No.  48.  1876. — Con- 
sult also  the  appropriate  chapters  in  Tui'cl'a  Klinik  der  Erankheiten  des  Kclil- 
kopfes ;  also  the  above-named  general  works  of  Ryland,  Porter,  Ruehle,  Fried- 
reich, Tobold,  and  others. 

I  adopt  the  designation,  laryngitis  phlegmonosa,  proposed  by 
Bouillaud,  for  those  inflammations  in  the  larynx  which  run  their 
course  principally  in  the  submucous  connective  tissue,  without, 
however,  being  exclusively  limited  thereto.  To  simplify  matters, 
while  considering  them,  I  shall  at  the  same  time  take  up  those 
forms  of  laryngeal  oedema  which  are  not  of  inflammatory  origin. 

The  history  of  phlegmonous  laryngitis  and  its  sequelae  dates  back  to  the  begin- 
ning of  this  century.  It  is  true  that  Morgagni  descril>es  the  oedema  attending 
inflammation  and  ulceration  of  the  laryngeal  mucous  membrane ;  but  the  first  real 
nosograpliy  of  cedema  is  that  given  by  Bayle  in  the  memoir  above  referred  to, 
which  was  presented  to  the  Medical  Society  of  Paris  in  1808.  Bayle^a  oedema 
glottidis  is  a  serous  infiltration  of  the  submucous  connective  tissue,  non-inflam- 
matory in  its  origin.  Tlie  establishment  of  the  fact  that  inflammatory  oedema  of 
the  laryngeal  entrance  is  much  more  frequent  than  that  which  is  non-inflammatory, 
was  reserved  for  later  investigators,  as  well  as  the  introduction  of  the  more  appro- 
priate term,  oedema  of  the  larynx,  instead  of  the  less  appropriate  one,  oedema  of 
the  glottis. 

Besides  the  term,  phlegmonous  laryngitis,  which,  as  above  stated,  was  proposed 
by  Bouillaud,  and  which  was  intended  to  indicate  the  identity  of  this  process  with 
the  phlegmonous  inflammations  of  other  mucous  tracts,  especially  those  of  the 
pharynx,  inflammation  of  the  laryngeal  submucous  tissue  has  also  received  other 
names,  which  are  intended  to  indicate  the  nature  of  the  inflammation  and  the  origin 
of  the  oedema.     Such  are:  angine  laryng^e  oed($mateuse  (Bayle),  laiyngitia  sab- 
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rarely  by  the  inhalation  of  a  flame,  or  of  hot  air,  in  cases  where 
the  clothes  are  on  fire  or  in  a  burning  house). 

BcBldiDg  of  the  mucotifi  membrane  of  the  fauces  and  laryngeal  entrance  ia  most 
common  in  England.  The  bad  practice  prevalent  among  the  poorer  daaaea,  of 
allowing  children  to  drink  out  of  the  tea-kettle,  when  no  other  utensil  Is  at  hand, 
results  in  tlic  children's  sometimes  attempting  to  drink  out  of  a  kettle  filled  with 
hot  water,  and  thui  scalding  themselves  more  or  less  severely  according  to  the  tem- 
perature of  the  water.     Such  cases  were  reported  as  long  ago  as  Ry1and*s  time. 

Cauterizations  most  commonly  result  from  the  introduction  of  sulpliuric  or 
nitric  acid^  or  of  soda  or  potassa  lye,  or  caustic  ammonia  (Kuehle),  etc.,  into  the 
throaty  either  with  suicrdol  intent  or  by  accident. 

Furthermore,  mechanical  irritation  of  the  mncoos  mem- 
brane by/b  ^eign  bodies^  espet;ially  pointed  bodies^  such  as  splin- 
tei"s  of  bone  or  fish-bones,  which  become  entaDgled  in  or  punc- 
ture the  membrane  about  the  mouth  of  the  larynx,  and  are  not 
soon  removed,  results  in  an  exceedingly  acute  inflammatory 
infiltnition  of  the  submucous  tissue  at  the  entrance  of  the 
larynx. 

At  the  Clinic  at  Greifswald  a  patient  (who  hiid  come  there  on  account  of 
Brij^lit's  diacaye)  died  of  indmnmatory  tedema  of  the  larynx  a  few  minutes  after 
entering  the  institution. 

On  post-mortem  examination  a  sharp  piece  of  the  rib  of  a  toliacco-leaf  waj 
found,  Tvitli  one  end  [lenetralinj^  the  waU  of  the  right  vcntrkidm  MitrgagnL  The 
patient,  on  liii^  amval,  was*  sitting  in  a  wagon  smoking  a  cigar. 

The  extension  of  inflammatory  processes  from  the  neighbor- 
ing parts  to  the  lar^^nx  is  also  a  frequent  cause  of  submucous 
laryngitis.  Thus  simple  iuHammatory  cedema  may  supervene  on 
wounds  of  the  larynx  and  its  vicinity,  on  retropharyngitis,  ton- 
sillitis, pliaryngeal  diphtheria,  angina  Ludovici,  and  parotitis. 

But  the  submucous  tissue  is  l>3^far  the  most  frequently  affect- 
ed through  fnjlammations  of  the  pericho7idrium  of  the  larpn- 
gcalcarlilaffe-'f— that  is,  through  those  destructive  processes  that 
]><^notrate  to  tlie  perichondrium,  above  all,  by  tuberculous,  syphi- 
litic, typhous,  and  carctnoniatoug  ulcerations.  The  more  slowlj 
these  destructions  penetrate  in  depth,  and  the  slighter  the  infiam^ 
matory  irritation  of  the  tissues  concerned,  the  more  readily  is 
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chronic  form  of  submucous  inflammation  developed,  terminating 
in  hard,  circumscribed  oedema. 

Not  seldom  the  dcide  infectious  processes  are  the  cause  of 
phlegmonous  laryngitis  ;  this  is  true  of  pyaemia  and  septicaemia, 
ulcerative  endocarditis,  typhus,  variola,  scarlatina,  measles,  and 
erysipelas.  The  pathological  connection  between  these  usually 
very  acute  forms  of  phlegmonous  laryngitis  and  the  infectious 
diseases  above  named  is  not  yet  clear.  Often  enough  a  high 
grade  of  catarrhal  inflammation  of  the  laryngeal  or  pharyngeal 
mucous  membrane  may  constitute  the  primary  disturbance ;  but 
such  an  explanation  is  certainly  not  sufficient  for  all  cases,  espe- 
cially not  for  those  of  ulcerative  endocarditis,  pysemia,  and  ery- 
sipelas. Here  we  must,  in  part,  consider  it  probable  that  the 
excitors  of  inflammation  have  been  transported,  by  the  way  of 
the  circulation,  and  in  part  that  there  was  a  more  independent 
localization  of  the  infectious  process  within  the  larynx,  the  latter 
being  especially  claimed  by  Ryland,  Budd,  Watson,  Friedreich, 
Pitha,  and  others,  for  those  instances  of  submucous  laryngitis 
accompanying  erysipelas  of  the  face. 

With  regard  to  the  genesis  of  non-inflammatory^  simple^ 
serous  infiltration  of  the  submucosa^  which  we  wish  likewise  to 
study  here,  this  is  either  developed  in  hydrsemia,  as  one  of  the 
manifestations  of  general  dropsy  resulting  from  acute  and 
chronic  nephritis,  from  malarial  cachexia,  amyloid  degeneration 
of  the  kidneys,  etc.  ;  or,  as  the  dropsy  of  obstructed  circulation, 
resulting  from  diseases  of  the  heart,  emphysema  and  cirrhosis  of 
the  lungs  ;  or,  finally,  as  the  result  of  circumscribed  obstruction 
in  the  laryngeal  veins,  through  compression  of  the  superior  and 
inferior  thyroid  veins  ;  or,  further,  of  the  facial  vein,  or  even  the 
internal  jugular  and  the  innominate  veins.  The  oedema  will  be 
unilatei-al  or  bilateral,  according  to  the  site  and  extent  of  the 
hindrances  to  the  circulation.  Such  compression  may  be  pro- 
duced by  enlargement  of  the  thyroid  gland,  swelling  of  the 
lymphatic  and  salivary  glands,  by  new  formations  about  the 
neck,  aneurism  of  the  aorta,  etc. 

As  a  general  rule,  dropsy  of  the  soft  parts  about  the  laryngeal 
entrance,  the  result  of  liydra3mia  or  obstructed  circulation,  is  not 
observed  as  often  as  the  inflammatory  serous  or  sero-purulent 


796  VON  ZIEMSSEN. — LARYNGITIS  PHLEGMONOSA. 

infiltration  of  the  submucosa,  following  inflammations  and  sup- 
purations in  the  larynx  itself  or  in  its  vicinity. 

The  general  experience  on  this  subject  seems  to  be  contra- 
dicted by  the  collection  of  cases  which  von  Hoffmann  has  made 
from  the  post-mortem  reports  of  the  Charite  Hospital  from  1869 
to  1871,  inasmuch  as  local  diseases  were  found  but  ten  times  in 
thirty-three  cases  of  laryngeal  oedema.  They  were  distributed 
as  follows :  phlegmon  of  the  neck,  3 ;  fracture  of  the  thyroid 
cartilage,  1 ;  laryngeal  diphtheria  in  variola,  1;  syphilitic  ulcer- 
ation of  the  neck,  1 ;  tuberculous  ulceration  of  the  larynx,  2 ; 
laryngeal  ulceration  with  bed-sores,  2.  On  the  other  hand,  the 
23  cases  occurring  with  general  diseases  were  as  follows :  with 
disease  of  the  heart,  9  ;  nephritis,  8 ;  uterine  thrombophlebitis, 
1 ;  puerperal  septicaemia,  1 ;  pulmonary  phthisis,  1 ;  pulmonary 
emphysema,  1 ;  pulmonary  emphysema  with  parenchymatous 
nephritis,  2.  We  must  remember,  however,  that  the  entire  num- 
ber of  observations  is  still  too  small,  and  especially  that  it  does 
not  include  cases  of  oedema  from  wounds,  foreign  bodies,  cauteri- 
zation, scalding,  perichondritis,  etc. 

As  regards  the  age  and  sex  of  those  attacked,  th^  great  vari- 
ety of  etiological  conditions  precludes  the  establishment  of  any 
general  principle.  We  can  only  say  that  the  larger  number  of 
cases  is  liable  to  occur  during  middle  age,  because  the  above- 
mentioned  causes  of  phlegmonous  laryngitis  are  then  most  fre- 
quent, and  that  the  male  sex  is  the  most  exposed,  owing  to  the 
numerous  injuries  incident  to  the  pursuits  followed  by  men.  The 
statistics  of  Sestier,  compiled  without  any  reference  to  the  pri- 
mary processes,  also  correspond  to  this  view,  as  he  found  the 
period  of  greatest  frequency  of  the  disease  to  be  between  the  ages 
of  eighteen  and  fifty,  and  that  131  cases  out  of  187  were  in  men. 


Pathology. 

Anatomical  Changes. 

As  a  matter  of  course,  the  anatomical  condition  varies — quite 
independently  of  the  primary  affection — according  to  the  inten- 
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Bity,  the  extent  and  the  duration  of  the  inflammation,  and  of  the 
cedematous  infiltration. 

In  diffuse  submucous  laryngitis,  running  an  acute  caurse^ 
the  soft  parts  about  the  entrance  of  the  larynx  are  found  more  or 
less  uniformly  swollen,  especially  the  lax  duplicature  of  the 
aryteno-epiglottidean  ligament,  so  rich  in  connective  tissue. 
Kext  in  frequency  comes  the  submucous  tissue  of  the  epiglottis 
or  of  the  false  vocal  cords,  more  rarely  that  of  the  true  vocal 
cords  and  of  the  parietal  walls  below  them.  The  mucous  mem- 
brane over  the  portions  infiltrated  is  tensely  stretched  and  more 
or  less  reddened  according  to  the  grade  of  the  inflammation.  The 
aryteno-epiglottidean  folds,  which  are  especially  affected,  swell 
up  to  great,  round,  tense,  or  flabby  rolls,  which,  together  with 
the  misshapen,  tumefied  epiglottis,  diminish,  to  a  greater  or  less 
extent,  the  calibre  of  the  laryngeal  entrance.  The  fluid  infiltrat- 
ed is  either  purely  serous,  clear  and  yellowish  in  color,  or  more 
gelatinous,  flowing  but  slowly  or  not  at  all  on  an  incision  being 
made  into  the  soggy  tissue,*  or  it  may  be  more  sero-purulent ; 
or,  finally,  quite  purulent. 

Sj)reading  of  the  inflammatory  swelling  upwards,  to  the  soft 
parts  of  the  pharynx,  is,  as  a  rule,  rare,  and  when  it  occurs  is 
usually  the  result  of  erysipelas,  suppuration  of  the  cellular 
tissue,  etc. 

The  oedema  is  very  often  limited  to  the  aryteno-epiglottidean 
folds  ;  it  is  frequently  more  marked  on  one  side  than  on  the 
other,  which  points  to  a  one-sided  course  of  the  submucous  in- 
flammation. 

In  rare  instances  there  is  an  infiltration  of  the  submucous  tis- 
sue of  the  vocal  cords  theniselces  j)roducing  stenosis.  A  very 
significant  case  of  the  kind  has  been  reported  by  Risch,'  It  is  of 
peculiar  interest,  too,  because  the  author  was  permitted  to  ob- 
serve the  anatomical  changes  within  ten  minutes  after  death,  the 
larynx  having  been  removed  for  that  purpose. 

'  In  twenty-three  post-mortem  examinations,  Sestier  saw  the  fluid  flow  out  freely, 
without  any  or  with  but  slight  pressure,  in  ten  cases,  on  an  incision  being  made ;  in  six 
cases  but  a  scanty  amount  of  fluid  was  evacuated,  on  repeated  pressure  ;  in  seven  there 
was  uo  flow  whatever,  the  material  infiltrated  being  of  gelatinous  consistency  or  appear- 
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Tlie  patietitf  a  strong  man — lomierlj  a  soldier,  and  now  a  Dight- watchman— bad 

been  complaining  for  three  days  of  a  simple  laryngeal  catarrli,  when,  on  retuniiog 
tt>  an  overheated  room  aft^r  a  cold  nigiit's  service,  he  was  soon  attacked  witli  slight 
dyspncca,  Thia  increased  rapidly.  At  eleven  o'clock  a.  m.  Dr.  Kisch  found  that 
there  was  already  a  high  grade  of  laryngeal  stenosig.  He  drove  home  in  haste  to 
get  instrumentu  far  tracheotomy,  and  on  his  return  (fifty-five  minutes  later)  found 
the  man  dead.  '^  After  my  departure,"  says  Risch,  "  the  man  moved  about,  sometimes 
©ittinir:,  Bometiniefl  lying  down,  again  going  to  the  window  to  look  for  me.  Then 
he  said,  in  a  rough  voice^  which  frightened  those  about  him,  tlmt  I  would  be  too 
late;  soon  after  that  he  became  very  wild,  often  clutched  furiously  at  his  throat, 
then  he  leaped  up,  fell  in  a  heap  and  began  to  rattle/' 

Examination  of  the  larynx,  which  was  immediately  removed,  showed  inflam- 
iTiatory  oedema  of  the  epiglottis  (the  anterior  surface),  the  aryteno-epiglottidetn 
folds,  the  false  and  the  true  vocal  cords,  evidently  resulting  from  simple  catarrhal 
laryngitis.  Two  temely  swollen  folds,  beginning  to  the  right  and  left  of  the  epi- 
glottis, ran  to  the  arytenoid  cartilages,  receiving  a  deep  impression  from  the  superior 
coriiua  of  the  thyroid  cartihige.  Tliese  folds  were  the  oedcmatous  arytcno*cpiglot- 
tidean  ligaments,  their  posterior  halves  beiug  pressed  closely  together,  so  that  when 
they  were  drawn  a]mrt,  their  internal  surfaces  were  found  to  be  irregularly  flattened 
The  opening  constituting  the  mouth  of  the  larynx  measured  two-tenths  of  an  inch 
antero-jjosteriorly  and  three- tenths  of  an  inch  laterally.  Tlie  blunt  enda  of  the  folds 
lay  barely  two-tenths  of  an  inch  Ixilow  the  tips  of  the  superior  comua.  The  bases 
of  the  i^ame  fully  filled  the  space  between  the  tips  of  the  arytenoid  cartilages  and  the 
pdint  of  union  of  the  superior  cornua  with  the  thyroid  cartilage  \  posteriorlj  they 
ijulged  over,  and  passed  into  the  likewise  infiltrated  mucous  membrane  of  tlie  aryte- 
noid curtilagi^,  formiuf^at  the  same  time  grotesfiue  welta  or  rolla.  From  here  the 
submucous  infiltnition  extended  into  the  pharynx  as  far  as  to  the  middle  of  the  pos- 
terior wall  of  the  plate  of  the  cricoid  cartilage. 

In  the  cavity  of  the  larynx,  at  each  side  of  the  opposing  surfaces  of  the  rolb 
fonned  by  the  swollen  aryteno-epiglottidean  ligaments,  there  were  two  tense  folds, 
or  rather  strips  of  nuicoui  membrane,  extending  downwards,  as  follows  :  one  strip 
on  CAch  aide  ran  down  to  a  very  prominent  roll,  four-fifths  of  an  inch  long  by  three- 
tenths  of  an  inch  broad,  which  took  the  place  of  the  false  vocal  cord.  A  similar 
strip  on  each  side  ran  down  to  the  corresponding  true  vocal  cord,  or  rather  to  a  roll 
one  inch  and  one  tenth  long  by  four'tenths  of  an  inch  broad,  occupying  the  place  of 
the  cord.  Of  these  four  rolb,  the  upper  t%va  lay  in  close  contact  with  one  another, 
tpht^f  thr  hmrr  Uro  (the  swoUm  tnif  vnml  eonh)  wffre  fiatUntd  ogainH  one  another  to 
rh^  friciit  of  a  fifth  of  tin  inch  (in  hrmtlth}^  thus  hermetically  cl^mn^  the  fOMage, 

The  color  of  the  rolls  which  narrowed  the  mouth  of  the  larynx,  as  well  as  of  the 
strii»s  running  from  here  downwards,  was  a  bright  yellow;  that  of  the  false  and 
tme  vocal  eord«i,  which  shone  as  if  varnished,  was  yellow,  with  a  tinge  of  green. 
On  beiug  incised,  all  these  rolls  were  found  to  contain  watery,  quite  colorless  fiemm. 
The  portions  lying  between  them,  most  of  which  were  infiltrated,  were  of  a  pale 
rose  color*     There  was  no  cedematous  fiwelling  below  the  vocal  corda  ;  the  mneon» 
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membrane  was  reddish  and  marbled,  and  covered  with  a  sticky  secretion.  None  of 
the  laryngeal  muscles  were  discolored  or  infiltrated,  but  they  all  showed  a  good  red 
color  and  firm  fibres. 

Evidently,  in  this  case,  the  oedema  of  the  upper  portions  had  extended  rapidly 
to  the  vocal  cords,  and  had  produced  death  by  suffocation,  through  the  enormous 
swelling  of  the  latter.  This  coincides  with  the  fact  that  the  voice  was  at  first  clear 
and  afterwards  alarmingly  rough,  and  witli  the  sudden  death. 

(Edema  bdow  the  cords  is  no  less  rare  than  that  of  the  cords. 
It  was  first  mentioned  by  Sestier,  was  designated  as  cedeme 
sousglottique  by  Cruveilhier,  and  more  recently  has  been  again 
described  by  Gibb,  according  to  whom,  it  has  also  been  observed 
by  Russel  and  others.  Extension  of  the  submucous  infiltration 
to  the  trachea  seems  to  be  equally  uncommon.  Sestier  found 
oedema  of  the  trachea  only  seven  times  among  one  hundred  and 
thirty-two  cases  of  oedema  of  the  upper  air- passage  (1.  c,  p.  55). 

In  non-injlainmatory  oedema  there  is  no  injection  and  swelling 
of  the  mucous  membrane  ;  the  oedematous  portions  are  pale,  or 
pale  red,  translucent,  and  fiabby. 

Phlegmonous  inflammation  of  the  submucous  connective  tis- 
tue,  terminating  in  the  formation  of  circumscribed  abscesses^ 
originates  by  far  the  most  frequently  in  perichondritis.  Still, 
rare  instances  of  laryngeal  abscess  do  occur,  in  which  some  trau- 
matic injury,  over-exertion  of  the  larynx,  rheumatic  or  catarrhal 
influences  must  be  considered  as  the  cause,  or  in  which  no  cause 
at  all  can  be  assigned. 

The  seat  and  extent  of  abscess  formation  is  very  various. 
Abscesses  are  most  frequently  one-sided,  on  the  outer  or  inner 
surface  of  the  cartilaginous  framework  of  the  larynx,  especially 
at  the  base  of  the  epiglottis,  on  the  arytenoid  cartilages,  in  the 
sinus  pyriformis,  on  one  of  the  plates  of  the  thyrpid  cartilage  or 
in  one  aryteno-epiglottidean  ligament.  The  inflammatory  swell- 
ing of  the  submucous  and  mucous  tissue  is  greater  or  less  in 
degree,  according  to  the  extent  and  acuteness  of  the  process. 
During  the  progress  of  the  suppuration  oedema  of  the  epiglottis 
and  of  the  aryteno-epiglottidean  folds  is  frequent  enough,  and  so 
also  is  oedematous  inflltmtion  of  the  cellular  tissue  of  the  neck, 
if  the  abscess  is  on  the  outer  surface  of  the  larynx.  The  region 
corresponding  to  the  seat  of  the  abscess  is  more  or  less  strongly 
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prominent.  The  spontaneous  escape  or  the  artificial  evacnation 
of  the  pus  occurs,  according  to  the  seat  of  the  abscess,  outwards 
or  inwards,  into  the  larynx,  pharynx,  or  oesophagus. 

The  termination  of  phlegmonous  inflammation  in  diffuse  sup- 
puration and  in  ichorization  seems  to  be  very  rare,  especially  as 
a  primary  affection.  So  far  as  I  know,  the  only  case  observed  is 
that  of  Cruveilhier,*  which  is  to  be  given  more  in  detail  further  on. 
Here  there  was  a  primary  and  very  extensive  suppurative  infiltra- 
tion of  the  submucous  tissue  and  of  the  mucous  membrane  on 
the  aryteno-epiglottidean  folds,  the  epiglottis,  the  contiguous  jwr- 
tions  of  the  pharynx  and  the  base  of  the  tongue,  and  at  some 
points  the  mucous  membrane  was  exfoliated.  This  termination 
may  be  somewhat  more  frequent  in  acute  infectious  diseases, 
wliere  the  connective  tissue,  infiltrated  with  pus,  may  undergo 
ichorous  degeneration,  and  the  mucous  membrane,  over  a  consid- 
erable area,  may  become  necrotic.  The  infiltration  of  pus  may 
extend  to  the  submucous  connective  tissue  of  the  fauces  and 
pharj'^nx,  as  well  as  to  the  inter-muscular  and  subcutaneous  cel- 
lular tissue  of  the  neck  (Rokitansky).  Ichorous  degeneration 
and  d(?ath  are  here  the  rule,  and  the  case  of  Pollock,*  in  which  life 
was  saved  by  tracheotomy,  in  spite  of  the  obstacles  to  success 
presented  by  purulent  infiltration  of  the  soft  parts  of  the  neck, 
may  be  ri^garded  as  exceptional. 

Chronic  snhmncons  laryngitis^  chronic  cedema^  is  almost 
alwa}'s  a  circumscribed  affection,  limited  to  certain  parts,  and  is 
associated  with  the  slow  processes  of  ulceration  which  penetrate 
de(»p  to  the  perichondrium  and  the  cartilage,  especially  those  of 
a  phthisical  character,  with  the  insidious  forms  of  perichondritis 
laryngea  circumscripta,  and  with  ulcerative  new  formations. 
The  favorite  seat  of  this  chronic  oedema  is  the  arytenoid  carti- 
lages (on  one  or  both  sides  in  unilateral  or  bilateral  perichondritis 
of  the  processus  vocalis),  the  false  vocal  cords,  etc.  The  submu- 
cous connective  tissue  is  not  only  infiltrated,  but  also  liyperplas- 
ticall}^  thickened ;  so  is  the  perichondrium.  The  mucous  mem- 
brane is  likewise  liypertrophied  and  more  or  less  injected. 
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Symptmnatology. 

^^stations  of  submucous  laryngitis  and  of  simple 
itoiy  (iHleiria  vary  much,  according  to  the  st'at  and 
(fit  or  intensity  of  the  process, 

Uy/  acute  diffuse  inJiUraiion  runs  its  course  under  the 
lomiy  manifestations,  and  may  cause  deatli  witliin  a  few 
R,  or  even  minutes,  through  closure  of  the  huyngt-al  entrance^ 
lie  ri.t<lit  help  is  not  afforded  at  the  right  tijiie.     Tliis  highly 
|te  course  may  be  seen  in  a^lenui  from  wounds  of  tlie  larynx, 
foreign  bodies   that   have  punctured  it,  from   scalds,  and 
[cauterisations.     Hyperacute  intlammatioii  most  rapidly  leads  to 
such  great  swelling.of  the  soft  parts  about  the  laryngeal  entrance, 
that  the  access  of  atmospheric  air  to  the  hings  is  very  soon  re- 
stricted to  the  last  degree. 

Aa  a  prototj'pe  of  tliis  iiypt-i acute  course,  Boerluuive  s  ca>sc,  as  mentioin'tl  hy  Tim 
SwietcDj  13  generally  citetl.  A  gi^ntleiuan,  who  was  engaged  at  a  dinnei-jiMity,  sud- 
denly spoke  iu  an  altered  vuice,  which  tliusi'  wliu  wen-  at  the  table  vvitli  him  tciuk 
as  an  evidence  of  pain.  After  a  few  niinutcti  of  dysputea,  1il'  sank  to  the  door,  dead. 
Post- mortem  examluation  tshowed  oedema  of  the  hirynx. 

I  have  hail  occsusion  to  see  severrd  such  eases,  two  of  which  were  seen  after  death. 
A  laborer,  returning  from  his  work  very  hujigry,  greedily  swallowed  his  s«uiii, 
cont^iining  chopjied  up  portions  of  meat.  He  waa  suddenly  seized  with  extreme 
dyspna^a,  and  died  before  I  reaehed  him.  Post-moitem  examination  showed  a^denia 
of  the  glt>ttis  from  a  pointed  piece  of  bone,  the  end  of  whicli  had  thruist  ittjilf  iut«i 
the  walls  of  the  laryngeal  entrance. 

A  second  caae— sudden  death  fi-oni  frdema  of  the  glottis  by  spearing  of  the  waHs 
of  the  laryngeal  ventricle  with  a  piece  of  the  rib  of  a  tobacco-leaf — ^has  been  given 
above. 

In  a  lliird  cose,  that  of  a  young  man,  seventeen  years  old,  a  piercing  pain  in  the 
throat,  with  violent  dcaij-c  to  swallow,  and  fjuickly  supervening  symptoms  of 
laryngeal  st^-nosis,  followed  imnietliately  upon  the  editing  of  some  bread  ;  ami  the 
patient  came  running  to  me  in  thi-  greatrst  dii^tress  and  witli  great  dyspniva,  believ- 
ing that  he  had  swallowed  a  needle  with  the  bread,  and  that  it  was  sticking  in  Ins 
throat.  Laryngoscopic  examination  showed  not  f»nly  dark  red  inji^ction  of  the 
mucous  mcnvbrane  uf  the  laryngeal  entrance,  and  serious  cedema  of  the  right  aryteno- 
epiglottidean  fold,  but  iilwo  a  Iitth%  black,  foreign  body  in  tlie  right  sinus  jayriformiii, 
which,  on  being  e^trncted  with  the  laryngeal  foreepji.  proved  to  ha  a  hard,  jHjintetl 
splinter  of  wood,  about  a  fifth  nf  an  inch  long.  In  this  case  barely  fifteen  minutes 
had  elapsed  from  the  nmmi  nt  of  the  i  ntrance  of  the  splintt^r  to  ita  extraction,  and 
yet  the  intlsMiimutory  injection  and  swelling  were  already  tiuite  considerable. 
YOl/vIL— 51 
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The  observation  of  Cruveilhier"s,  referred  to  above,  of  acute 
piimary  plilegmunous  laryngitis  terniinatiug  in  diffuse  pumleni 
1i}filiratio7i  ol'  the  mucous  and  submucous  tissues,  jiroperly  be- 
loDgs  here. 

A  man,  tifty-six  jears  of  age^  was  taken  acutely  sick  witli  languor,  pain  in  tJie 
neck,  and  fev"i;r.  On  the  third  daj  the  pain  in  tha  neck  wiis  more  severe,  the  p&Ute 
reddened  and  swollen,  and  speech  interrupt^^d  (venesection).  At  evening  l&rjngeal 
dyspna'A  supervened  almost  to  the  point  of  stiffacation ;  the  voice  was  hoarse  and 
cioup-like,  and  tliere  was  increased  swelling  of  the  palatine  arches  and  velum,  (Thirtj 
leeches.)  On  the  morning  of  the  funith  diij,  pain  in  tlie  neck,  dyspnoea  and  angins 
had  diaa]>peared,  and  the  voice  Tvaa  nearly  noruiah  At  evening  difficult,  wldstling 
resjnration  returned,  with  hoarsenrsis  and  delirium.  On  the  fifth  day  hiM  condition 
was  tl»c  Rame^  and  he  died  at  noon. 

Fost-mort^m  :  The  aryteno-epiglottidean  folds  were  eiionnoualy  swoUen,  their 
inner  surfaces  touching  one  another  and  only  leaving  a  narrow  passage  for  air 
at  their  post43rior  portion.  Tiiose  folds,  as  well  as  the  mucoua  meuibraue  of  the 
posterior  surface  of  tlie  larynx,  the  ttdjoining  portions  of  the  pharynx,  the  baae  of 
the  tongue  and  the  epiglottis,  were  of  a  whitish-yellow  color,  the  mucous  mem- 
brane everywhere  ajjpearing  as  if  sjiturated  with  jnis,  the  subuiucoua  tissue  etaj- 
where  infiltrated  with  j)U3,  whieh,  however,  nowhere  ran  together  into  an  abaoeaR. 
The  mucous  membrane  w*as  exfoliated  at  Hcnne  points ;  the  vocal  cords  and  that  |x>r- 
tion  of  the  larynx  lying  below  the  glottis  wxM'e  ([uite  nonna!. 

Cases  of  secondarj/  plileginonous  laryngitis,  running  a  sim- 
ilar course,  resulting  from  erps/pela.^,  are  reported  I>y  Rjland 
(1.  c,  pp,  60  and  73)  and  by  Porter.  ^  With  reference  to  the  anatom- 
ical characteristics  and  clinical  course  of  laryngitis  in  erysip- 
elas, an  essentiiil  distinction  will  have  to  be  dniwu  l>etwe**n  the 
laryngitis  which  occurs  in  lU'iniary,  sporadi*'  erysipelas  uf  the 
face,  and  that  whicli  accompanies  the  erysipelas  sfunetimes  en- 
demic in  hospitals,  which  usually  attacks  wounds,  being  malig- 
nant in  its  course,  with  a  teuden(*y  to  punilent  intiltnition,  llie 
cases  reported  by  Porter  froni  the  Dublin  hospitals  (18;^5  and 
1836)  seem  tu  have  been  of  the  latter  variety.  The  fever  was  of 
an  asthenic,  typhoid  type,  the  subniiicous  connective  tissue  of 
the  larynx  was  intiltitited  with  gangrenous  iclior,  and  the  termi- 
nation was,  in  ail  cases,  fatal. 

The  acute  laryngitis,  not  unfrequently  met  with  in  cases  of 
Bporadic,  primary  erysijjelas  of   the  Itead,  and  which  is  of  but 
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slightly  marked  phlegmonous  character,  usually  runs  a  favor- 
able course.  The  following  instance,  observed  by  Tiirck  (Klinik, 
p.  161),  may  serve  as  a  type  of  this  catarrhal  laryngitis,  with 
moderate  oedema,  occurring  in  erysipelas. 

A  woman,  forty-six  years  of  age,  had  erysipelas  of  the  face  with  difficulty  of 
swallowing,  hoarseness,  and  some  dyspnoea,  the  palatine  arches  and  tonsils  being 
but  slightly  inflamed.  The  tissues  investing  the  left 
cartilage  of  Wrisberg  and  that  of  Santorini  were 
greatly  swollen.  The  visible  portion  of  the  left  false 
cord  was  moderately  reddened  and  swollen,  and 
thereby  the  anterior  and  only  visible  portion  of  the 
true  cord  was  partly  covered.      The  left  arytenoid  Pio,  i. 

CartiWe    was  completely  immovable  ;     so.    also,    was  Phlegmonous  laryngitis  in 

°  X-  .»  7         »  »  erysipelas  of  the  head.    After 

the  left  vocal  cord,   which   was  set  somewhat   in-      Torek. 

wards.    The  posterior  surface  of  the  epiglottis  as  well 

as  the  greater  part  of  the  remaining  mucous  membrane  of  the  larynx  was  only 

very  moderately  reddened. 

Under  the  use  of  ice-pills  and  the  mixtura  oleosa  the  difficulties  subsided,  and 
the  hoarseness  disappeared  in  the  third  week.  The  diminution  of  the  swelling  and 
the  return  of  mobility  of  the  left  arytenoid  cartilage  and  left  vocal  cord  followed 
gradually.  On  the  twenty-fifth  day  the  patient  was  dismissed.  The  redness  and 
swelling  were  still  considerable ;  mobility  was  entirely  restored.  On  the  forty-third 
day  the  mucous  membrane  was  quite  pale  and  the  swelling  was  reduced  to  a  mini- 
mum. 

In  these  extremely  acute  cases  a  chronic  laryngeal  affection 
often  exists  previous  to  the  fatal  catastrophe.  Violent  manifes- 
tations of  submucous  infiltration  appear  on  slight  irritation  of 
the  larynx  ;  for  instance,  loud  speaking,  etc.  Often  enough  a 
sliglit  degree  of  oedema  may  have  previously  existed  without 
any  symptoms,  and  only  be  developed  to  a  dangerous  extent  by 
the  mechanical  or  other  irritation. 

An  instructive  case  of  this  kind,  which  might  find  a  parallel 
in  any  large  hospital,  is  communicated  by  Ruehle  (1.  c,  p.  157). 

A  patient,  convalescent  from  exanthematous  typhus,  had  already  left  his  bed, 
when  an  abscess  appeared  under  the  left  stcmomastoid  muscle.  It  was  evacuated 
!)y  an  incision  on  the  fifth  day,  the  pus  being  normal.  On  the  afternoon  of  the 
same  day  the  patient  had  visitors,  and  talked  for  a  considerable  time  with  a  loud 
and  clear  voice.  Suddenly,  after  having  a  little  while  before  taken  a  drink  of 
water,  he  sank  back  in  his  bed,  and  died  before  any  help  could  reach  him.  Post- 
mortem examination  showed  notable  (cdcnia  of  the  epiglottis  and  aryteno-epiglot- 
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tidean  folds,  as  well  as  of  the  ventricle  of  Morgagni,  and  a  somewhat  reddened 
mucous  membrane.  The  cavity  of  the  abscess  in  the  neck  was  quite  empty,  the 
surrounding  connective  tissue  oedematous. 

Cases  of  laryngeal  oedema  ending  thus  suddenly  in  death 
may  also  occur  among  convalescents  who  are  very  much  re- 
duced in  strength,  even  without  any  demonstrable  cause,  and 
especially  without  any  previous  laryngeal  affection.  This  is 
particularly  the  case  after  typhus,  during  the  course  of  Brighf s 
disease,  of  tumors  of  the  mediastinum,  aortic  aneurism,  etc. 
(Consult  Sestier  and  Emmet.*) 

Ruchlc  (1.  c,  p.  153)  observed  a  case  of  intra-laryngeal  cedema  miming  a  very 
acute  coruse  in  a  patient  with  aortic  aneurism ;  tracheotomy  removed  the  danger  of 
suffocation,  and  through  the  gaping  tracheal  wound  the  oedematous  rolls  above  weie 
seen  crowding  downwards.  The  canula  was  removed  after  thirteen  days.  In  con- 
sequence of  repeated  hemorrhages  from  the  aneurism  which  penetrated  into  the 
oesophagus,  the  patient  died  on  the  twentieth  day.  Post-mortem  examination  showed 
moderate  oedema  remaining  in  the  ventricle  of  Morgagni  without  any  other  changes 
in  the  larynx,  and  an  aneurism  of  the  aorta  of  the  size  of  a  goose's  egg,  dtaated 
behind  the  point  of  origin  of  the  left  subclavian  artery,  which  had  penetrated  into 
the  oesophagus  two  inches  below  the  cricoid  cartilage.  No  light  was  thrown  cm  the 
pathogenesis  of  the  alarming  laryngeal  oedema. 

Diffuse  submucous  inflltration  often  runs  a  more  svbaxnUe 
course,  developing  slowly  during  days  or  weeks,  causing  no 
laryngeal  stenosis,  or  only  a  moderate  degree  thereof,  and  often 
receding  again  without  having  produced  anj'-  symptoms  that 
caused  concern.  Without  laryngoscopic  examination  this  sub- 
acute laryngeal  oedema  escapes  diagnosis,  and  often  surprises  us, 
as  an  unexpected  accompanying  condition,  on  post-mortem  ex- 
amination, when  death  has  resulted  from  the  primary  affection. 
Still,  as  has  already  been  stated,  such  subacute  infiltration  not 
rarely  develops  under  very  slight  irritation  to  the  highest  grade 
of  swelling  and  laryngeal  stenosis. 

2.  The  circumscribed  form  of  phlegmono^cs  laryngitis  ^  which 
leads  to  abscess  formation^  sometimes  runs  its  course  very  acute- 
ly within  a  few  days,  sometimes  more  slowly,  especially  when  it 
lias  its  seat  on  the  external  surface  of  the  larjTix.  The  seat,  in- 
tensity and  extent  of  the  inflammatory  oedema,  following  the 

*  Amer.  Jour,  of  Med.  Sciences.  July,  1856. 
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progressive  abscess  formation  in  the  submucous  or  subcutane- 
ous cellular  tissue,  essentially  determine  the  picture  which  the 
disease  is  to  present.  If  a  laryngeal  abscess  is  developed 
about  the  entrance  of  the  larynx,  the  picture  of  acute  laryngeal 
stenosis  may  appear  so  suddenly  and  be  so  predominant  that 
nothing  but  laryngoscopic  inspection  can  determine  with  any 
certainty  the  point  of  origin  of  the  disease. 

As  a  general  rule,  suppurative,  cii'cumscribed,  phlegmonous 
laryngitis  in  the  interior  of  the  larynx  runs  its  course  with  a 
moderate  fever,  a  pricking  pain  at  a  definite  spot,  which  is  in- 
creased by  the  act  of  swallowing  and  by  pushing  the  larynx 
^bout,  and  a  moderate  disposition  to  cough.  Laryngoscopic  exa- 
mination shows  a  circumscribed  arching  of  the  abscess  walls,  with 
strong  injection  of  the  mucous  membrane  over  it  and  in  its  vicin- 
ity ;  touching  the  abscess  with  the  laryngeal  sound  increases  the 
pain.  If  the  abscess  is  seated  immediately  above  or  below  a 
vocal  cord,  the  movements  of  the  latter  cease.  As  the  abscess 
xipproaches  its  period  of  rupture,  the  pain,  and  especially  the 
<Iyspnoea,  is  increased  through  the  growing  oedema  of  the  soft 
parts  about  the  laiyngeal  entrance.  The  rupture  of  the  abscess, 
if  death  has  not  previously  supervened  through  stenosis,  or  relief 
been  afforded  by  an  incision,  is  accompanied  by  strong  manifes- 
tations, a  sense  of  suffocation  and  retching.  With  the  escape  of 
pus  the  storm  is  speedily  quieted. 

The  seat  of  the  abscesses  reported  in  the  cases  scattered  throughout  literature  is 
Tcry  varied.  They  have  been  found  at  the  base  of  the  epiglottis  (Doring),  at  the 
free  end  of  the  epiglottis  (Lewin,  Tobold),  on  one  arytenoid  cartilage  (Gottstein, 
Schnitzler),  on  the  left  half  of  the  cricoid  cartilage  (Turck),  in  the  aryteno-epiglot- 
tidean  folds  (Tobold),  in  the  ventricle  of  Morgagni  (Berger). 

If  there  is  great  oedema  of  the  surrounding  parts,  it  may  be 
very  diflScult  to  arrive  at  a  diagnosis ;  and  even  when  we  succeed 
in  reaching  and  evacuating  the  collection  of  pus,  the  question  of 
whether  the  abscess  owes  its  origin  to  primary,  phlegmonous 
laryngitis,  or  to  perichondritis,  usually  remains  unsettled. 

Those  laryngeal  abscesses  formed  on  the  outer  surface  of  the 
larynx  (the  thyroid  and  cricoid  cartilages)  are  in  general  of 
much  less  serious  character.  Still,  the  case  reported  by  Ruehle 
(1.  c,  p.  167),  in  which  an  abscess  on  the  outer  surface  of  the 
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left  plate  of  the  thyroid  cartOage  led,  previous  to  its  opening,  to 
oedema  of  the  larynx  (which,  it  ia  true,  rapidly  subsided  after 
evacuation  of  the  pus),  shows  how  serious  the  disturbances  may 
be,  even  here. 

Circumscribed^  ckraniCySubmucons  HryngiUs — chronic  ctdefma 
—which,  as  stated  above^  ia  associated  with  deep  ulceration  pene- 
ti*ating  to  the  perichondrium,  especiallj^  to  tliat  of  the  arj^tenoid 
cartilages,  either  causes  the  patient  no  subjective  annoyances,  or 
gives  hhn  the  sensation  on  swallowing  of  having  a  foreign  sub- 
stance in  his  throat,  or  caxises  fits  of  strangling  to  accompany 
swallowing,  portions  of  fluid  passing  into  the  larynx,  owing  to 
imperfect  closure  of  its  entrance.  The  situation  of  tilings  is  first 
revealed  by  a  laryngoscopic  examination.  The  region  of  one 
arytenoid  cartilage  and  corniculum  (seldom  of  both)  is  uniformly 
swollen,  the  swelling  is  pale,  pale*blue,  or  pale-red,  and  feels 
tolerably  resistant  on  being  to uc lied  w^ith  the  sound.  The  ulcer 
lying  at  the  foundation  of  the  chronic  oedema  is  often  not  to  be 
discovered,,  if  it  is  seated  on  the  inner  surface  of  the  arytenoid 
cartilage,  immediately  over  the  vocal  process.     On  post-mortem 

examination  we  often  find  a  verj'  small 
ulcer,  from  which  the  probe  passes  in 
to  the  necrotic  spot  on  the  arytenoid. 
These  chronic  submucous  swellinirs  or 
oedemas  persist,  quite  unchanged,  for 
^^°-  ^'  months  ;  they  may  slowly  increase  in 

Chronic  larynfrpiil  nDtlemi*.  ,  ,  ^ .       .     .    «   .  i- 

area,  seldom  diminishmg.  In  some 
cases  they  terminate,  especially  on  acute  exacerbations  of  peri- 
chondritis or  necrosis  of  the  cartilage,  in  acute  submucous  intil- 
tratiou  presenting  the  picture  of  the  most  violent  form  of  laryn- 
geal oedema. 

Analysis  of  ike  most  Important  Sym^ptoms, 

The  symptom  which  is  usually  the  first  to  appear,  and  booh 

crowds  all  others  into  the  background,  is  laryngeal  dyspncta^ 
the  prevention  of  inspiration  by  the  laryngeal  stenosis,  and  espe- 
cially by  the  longitudinal  rolls  or  welts  which  He  in  the  wslv  and 
are  formed  of  the  ary teno-epiglottidean  folds,  or  by  the  irregu- 
larly  swollen   epiglottis.      This   laryngeal  dyspnoea  is   at   first 
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generally  inspiratory  alone,  while  the  expimtoiy  stream  of  air 
passes  the  larynx  without  any  difficulty.  This  inspiratory  char- 
acter of  the  earlier  dyspnoea  depends  upon  the  valve-like  press- 
ing inwards  and  against  one  another  of  the  aryteno-epiglottidean 
folds  by  the  pressure  of  the  column  of  air  from  without,  whereby 
they  are  also  pressed  against  the  false  vocal  cords  and  the  epi- 
glottis ;  whereas  the  expiratory  stream  of  air  pushes  them  apart 
and  towards  the  rear,  thus  leaving  the  passage  free.  The  mech- 
anism of  this  action,  which  was  first  demonsti-ated  by  Lisfranc 
on  the  body  of  a  person  who  had  died  of  laryngeal  oedema,  is, 
however,  of  more  theoretical  than  practical  interest,  as  the  purely 
inspiratory  character  of  the  dyspnoea  does  not  last  long,  but  is 
soon  associated  with  expiratory  difficulty,  too,  owing  to  the 
increased  swelling  of  the  aryteno-epiglottidean  folds  rendering 
them  motionless,  as  well  as  to  the  swelling  of  the  epiglottis  and 
superior  cords.  Furthermore,  inspiratory  dyspnoea,  wliile  it 
lasts,  is  by  no  means  characteristic  of  oedema  alone,  and  there- 
fore cannot  determine  the  diagnosis. 

Laryngeal  stridor  varies  in  intensity  according  to  the  grade 
of  swelling  of  tlie  soft  parts.  In  the  highest  grades  of  nar- 
rowing of  the  glottis,  the  stridor  can  be  heard  afar  off  ;  and 
the  other  symptoms  of  laryngeal  stenosis  also  reach  their  higliest 
intensity,  such  as  the  inspiratory  descent  of  the  larynx,  sinking 
inwards  of  the  suprasternal  fossa  and  the  epigastrium,  decreased 
frequency  and  increased  depth  of  the  inspirations,  etc.  The 
flapping  valve  sound  which  Legroux  claims  to  have  heard  in 
inspiration  was  probably  somewhat  tlieoretically  constructed  on 
the  above-mentioned  valve  theory,  and  may  perhaps  have  been 
caused  by  some  tenacious  secretion.  It  is  evidently  of  no  signifi- 
cance. In  the  lungs,  as  in  all  high  grades  of  laryngeal  stenosis, 
no  vesicular  murmur  can  be  heard,  but  only  the  sound  produced 
in  the  obstructed  larynx. 

An  exhaustive  diagnosis  can  only  be  made  by  means  of 
laryngoscopic  and  digital  examination.  They  determine  the 
degree  and  the  seat  of  swelling,  and  the  question  of  the  presence, 
the  site,  and  the  composition  of  a  foreign  bod3%  or  an  abscess. 

Laryngoscopic  examination  demands  crreat  skill  and  quickness,  as  the  patient  can- 
not long  maintain  the  necessary  position  of  the  head  and  mouth  for  an  examination, 
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on  account  of  the  great  dyspnoea.  The  masses  of  mucus  that  gurgle  forth  also 
greatly  interfere  with  the  view— aa  is  the  case  in  all  high  degrees  of  laryngeal 
stcnosiB — less  so,  to  be  sure,  before  tracheotomy  than  after  it,  bec^Udc  afterwardi 
the  inspiratory  and  expiratory  stream  of  air,  which  moves  the  foamy  secretion 
away,  is  no  longer  present* 

The  mirror  shows  the  soft  parts  of  the  laryngeal  entrance, 
and  especially  thearyteno-epiglottidean  folds,  the  superior  cords, 
and  the  epiglottis,  as  being  swollen  out  of  all  shape.  The  ary- 
teno-epiglottidean  folds  i-esemble  rolls  or  welts,  which  touch  one 
another  in  the  median  line  and  are  displaced  inwards.  The  color 
of  the  mucous  niembrane  is  deep  red  or  pale  red,  according  to  the 
intensity  of  the  inflaninuition,  or  it  may  even  be  quite  pale  (per- 
haps because  the  pressure  of  tlie  infiltrnted  fluids  compresses  the 
vessels,  or  because  there  is  oedema  without  intlamraation),  and  the 
tension  of  tlie  swollen  parts  varies,  in  a  corresponding  degree, 
from  a  highly  tense,  stretched  condition  to  a  i^laxed  tlabhy  state* 

Some  typical  images  fromTilrck's  ''Klinik"  may  liere  find 
place- 


Trauniatic  luryn «■*■»!  nsliniia^ 
After  Turck, 


Fro,  4. 
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In  tlie  absence  of  a  mirror,  or  when  it  in  absolutely  impossible 
to  examine  with  the  mirror,  one  may  inspect  the  upper  portion 

of  the  epiglottis  (seldom  more)*  when 
the  tongue  is  well  drawn  out  and  move- 
ments of  retching  are  caused  by  press- 
ing the  spatula  on  to  tlie  base  of  the 
tongue. 

Digital  examinaiion^  in  the  majority 

of  instances,  gives  Information  at  least 

ui;S!?^;;Bn5S  with  regard  to    the   condition  of    the 

epiglottis.     If   the  larynx  lies  high,  and 
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the  examiner  has  a  long  forefinger,  he  will  be  able  also  distinctly 
to  palpate  the  aryteno-epiglottidean  fold. 

The  voice  is  either  normal  or  to  a  greater  or  less  degree  hoarse, 
up  to  the  point  of  complete  loss  of  tone.  The  cougJi  is  like  a 
smothered  bark,  or  noiseless,  and  the  single  acts  of  coughing  are 
interrupted  by  loud  long-drawn  stridor.  An  annoying  desire  to 
swallow  troubles  the  patient,  and,  on  swallowing,  the  swelling  at 
the  laryngeal  entrance  makes  on  him  the  impression  of  a  foreign 
body. 

The  remote  effect  of  the  insufficient  breathing  on  the  circula- 
tion, the  nervous  system,  etc.,  naturally  varies  according  to  the 
degree  of  laryngeal  stenosis.  When  but  a  moderate  amount  of 
stenosis  exists,  dyspnoea  arises  only  on  movements  of  the  body, 
or  sometimes  in  paroxysms  when  the  body  is  completely  at  rest, 
without  any  apparent  cause  that  might  produce  them.  When 
the  amount  of  stenosis  is  greater,  dyspnoea  is  permanent,  and  is 
still  further  increased  by  accumulations  of  mucus  in  the  laryn- 
geal enti-ance,  by  swallowing,  speaking,  etc.  Patients  now 
assume  the  standing  or  sitting  posture,  their  arms  resting  on 
their  knees  or  on  a  table,  and  breathe  with  the  greatest  effort ; 
sometimes  they  walk  up  and  down  in  the  greatest  unrest.  The 
pulse  is  frequent,  exceedingly  small  and  soft.  The  skin  is  pale, 
cool,  covered  with  sweat,  the  lips  livid,  tlie  face  turgid,  the  eye- 
balls protruding,  and  the  conjunctiva  injected  with  venous 
blood. 

Termincttions  and  Prognosis, 

The  termination  of  phlegmonous  laryngitis  may  be  favorable 
when  the  gmde  of  its  development  is  slight  and  the  primary 
inducing  cause  has  ceased.  The  submucous  infiltration,  if  it  is 
serious  in  character,  is  then  quickly  reabsorbed  ;  if  it  is  puru- 
lent, it  may  break  through  the  mucous  membrane.  We  cannot 
determine  at  present  whether  this  favorable  termination  is  fre- 
quent, as  there  has  not  been  enough  investigation  made  into  the 
frequency  of  the  lighter  forms  of  oedema.  Examination  with 
the  mirror  is  generally  not  undertaken  until  laryngeal  dyspnoea 
supei-venes,   and  the  light  forms,  which  present    no  symptoms 
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attracting  the  attention  of  patient  or  physician,  have  probably, 
hitherto,  been  commonly  overlooked.  The  increasing  value  at- 
tached to  the  use  of  the  mirror  will  tend  to  throw  light  on  this 
subject  too  ;  and,  as  the  experience  of  the  past  few  years  shows, 
we  shall  often  discover  the  lighter  cases,  if  we  accustom  our- 
selves, in  all  those  affections  which  may  lead  to  oedema,  to  use 
the  mirror  early,  and  without  waiting  for  urgent  symptoms, 
on  the  slightest  appeamnce  of  pain,  hoarseness,  etc.  The  fre- 
quency with  which  a  slight  or  moderate  degree  of  cederaa  \s 
found,  upon  post-mortem  examination  of  persons  who,  during 
life,  showed  no  striking  symptoms  refei'able  to  the  larynx,  leads 
us  to  believe  that  slight  cedema,  capable  of  resolution,  is  more 
common  than  has  hitherto  been  supposed. 

The  higher  grades  of  laryngeal  stenosis,  due  to  submucous 
infiltmtion,  usually  teruiinate  in  deaths  if  timely  interference 
does  not  prevent.  In  such  cases  death  is  either  produced  by 
suffocation,  the  laryngeal  stenosis  rapidly  advancing  to  complete 
closure  of  the  glottis,  or  by  carbonic  acid  poisoning,  due  to  the 
gradually  increasing  interference  with  the  entrance  of  air  into  the 
lungs.  In  the  latter  instance  death  is  preceded  by  prolonged 
coma,  which,  as  in  croup,  is  at  lii-st  intemipted  by  severe  fits  of 
dyspnoBa,  until  at  last  all  reaction  ceases,  and  paralysis  of  the 
heart  and  the  respiratory  muscles  closes  the  scene.  Although 
statistical  tables  are  of  very  little  value,  in  view  of  the  many 
heterogeneous  processes  which  the  older  authors  classed  under 
the  name  of  ''oedema/'  yet  a  general  idea  of  the  frequency  with 
which  a  fatal  termination  follows  may  be  gathered  from  the  state- 
ment of  Sestier,  who  counted  one  hundred  and  forty  deaths 
among  one  hundred  and  sixty-eight  cases  of  cedema  of  the 
glottis. 

The  termination  of  diffuse  purulent  infiltration  is  no  doubt 
usually  unfavoiuble ;  ichorization  of  the  purulent  inJiltration 
probably  always  ends  in  deatli. 

These  general  considerations,  and  due  regard  to  the  special 
circumstances  of  the  individual  case,  above  all,  to  the  pathogen- 
esis and  the  acuteness  of  the  process,  determine  the  prognosis. 
We  must  bear  in  mind,  as  a  general  rule^  that  in  severe  cases 
the  danger  to  the  life  of  the  patient,  if  the  physician  maintains 
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an  expectant  attitude,  is  uncommonly  great,  and  that  even  post- 
poning tracheotomy  for  a  few  hours  may  be  destructive  of  the 
patient,  if  the  physician  leaves  him  in  the  meantime.  The  fact 
is,  there  is  no  estimating  the  rapidity  with  which  stenosis  of  the 
glottis  may  advance. 

The  case  of  Risch,  which  was  giyen  above  (p.  798)  is  very  instructive  in  this 
respect.  Quite  a  similar  incident  came  to  my  knowledge.  A  certain  man,  a  scholar 
of  some  note,  who  was  suffering  from  suppurative  retro-pharyngitis,  was  seized  with 
osdema  of  the  glottis.  The  symptoms  of  laryngeal  stenosis  increased  rapidly  to  so 
alarming  an  extent  that  the  physician  who  was  called  in,  a  well-known  surgeon, 
found  immediate  tracheotomy  indicated,  and  hastily  ran  homo  to  obtain  the  neces- 
sary instrument  But  here,  too,  death  occurred  within  fifteen  minutes  and  before 
the  physician  had  returned. 

We  should  make  it  a  rule,  under  no  circumstances  to  leave  a  patient  with  laryn- 
geal oedema,  and,  if  the  instruments  are  not  at  hand  in  time,  to  perform  tracheot- 
omy with  a  penknife  rather  than  let  the  patient  suffocate.  This  was  done  by  a 
physician  with  whom  I  am  acquainted,  who  was  making  a  journey  across  country 
on  the  island  of  Riigen,  and,  being  called  into  a  farm-house  to  see  a  patient  with 
oedema  of  the  glottis,  found  himself  without  even  a  pocket-case. 

The  instance  which  Hughes  (I.  c.)  narrates  is  also  a  very  pretty  illustration  of 
this.  A  student  of  medicine  saved  a  man,  who  was  at  the  point  of  suffocation  from 
oedema  of  the  glottis,  by  cutting  through  the  crico-thyroid  membrane  with  his  pen- 
knife, and  introducing  the  tube  of  his  penholder  as  a  canula. 

It  is  often  impossible,  in  view  of  the  acuteness  of  the  process 
and  the  pressing  need  for  performing  tracheotomy,  at  once  to 
arrive  even  at  an  approximately  reliable  diagnosis  and  prognosis. 
This  must  be  reserved  for  a  more  quiet  time,  after  the  operation. 
On  the  other  hand,  when  the  cedema  develops  gradually  it  is 
possible,  by  calling  to  one's  aid  all  the  subjective  and  objective 
signs,  to  be  in  the  clear  as  to  diagnosis  and  prognosis,  and  to 
base  one' s  therapeutic  measures  thereon. 


Treatment. 

In  the  treatment  of  plilegmonous  laryngitis  and  of  laryngeal 
cedema,  circumspection  and  presence  of  mind,  on  the  part  of  the 
physician,  are  more  than  ordinarily  requisite.  As  the  greatest 
danger  to  life  may  arise  at  any  moment,  it  is  important  that  every 
preparation  should  early  be  made  for  the  worst  contingency. 
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Otherwise  we  must  proceed  accoi-ding  to  the  nature  of  the 

process  lying  at  the  foundation  ol  the  evil,  and  remove  every  in- 
jurious influence  which  might  aggravate  a  moderate  osdenia* 
With  reference  to  the  last  point,  speaking  must  be  strictly  pro- 
hibited, and  the  gi-eatest  care  must  be  exercised  to  maintain  the 
air  of  the  room  at  a  uniform  tempei-ature,  and  to  keep  out  dust, 
smokej  etc. 

As  regards  medicinal  and  operative  treatment,  the  attempt 
should  be  made,  as  long  as  laryngoscopic  examination  reveals 
moderate  swelling,  to  reduce  the  swelling  by  antiphlogistics  and 
astringents.  For  this  purpose  a  strong  solution  of  nitrate  of 
silver  (from  fifteen  to  twenty-five  grains  to  the  ounce)  may  be 
applied  once  a  day  with  a  brush  or  sponge  ;  between  times  inhala- 
tions of  atomized  tannin  solution,  alternated  with  solutions  of 
bromide  of  potassium  and  of  morphine  may  be  used,  as  w^ell  as 
alum  gargles.  In  addition  to  this,  according  to  the  indications 
of  the  individual  case,  a  moderate  abstraction  of  blood  may  be 
eraj}loyed,  cold  or  moist-warm  applications  to  the  neck,  the  fre- 
quent swallowing  of  pieces  of  ice,  energetic  derivation  to  the 
intestinal  ranal  (saline  cathartics)  and  to  the  cutaneous  surface 
of  the  lower  extremities  (stimulating  foot-baths). 

If,  in  epite  of  all  this,  the  dyspncea  increases,  we  must  un- 
liesifatingly  proceed  to  srarlficaUon  of  the  oedematqus  portions, 
carried  on  under  the  guidance  of  the  mirror  (or,  in  case  of  need, 
using  the  left  forefinger  as  a  guide).  This  operation,  first  per- 
formed by  Lisfmnc,  was  afterwards  employed  and  urgently 
recommended  by  the  best  authors,  such  as  Sestier,  Valleix,  and 
others.  Its  performance  has  unquestionably  been  rendered  far 
more  easy  of  late  through  tlie  assistance  of  the  mirror,  and  may 
be  performed,  with  the  laryngeal  knife,  by  any  physician  at  all 
acciistonied  to  laryngoscopy.  Several  long  incisions  are  to  lie 
made,  whereupon  the  swelling  genemlly  collapses  at  once. 

The  opening  of  submucous  laryngeal  abscesses  is  undertaken 
in  the  same  manner,  and  only  presents  greater  difficulties  if 
they  are  deeply  situated,  upon  or  below  the  vocal  cords. 

An  unsuccessful  result  following  scarification,  or  tlie  attempt 
to  open  a  laryngeal  abscess,  is  an  indication  for  the  performance 
of  tracheoioiiiy^  and  the  physician  may  now  under  no  circum- 
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stances   leave  his  patient  until  the  danger  of   suflfocation  is 
removed. 

The  use  of  the  iiail  of  the  index  finger ^  cut  to  a  point,  to  incise  the  oedematous 
swelling,  as  recommended  by  Legroux,  was  no  doubt  well  meant,  theoretically,  but 
can  hardly  have  any  practical  result.  There  is  equally  little  prospect  that  the  com- 
plicated mechanism  of  simultaneous  scarification  and  compression,  as  recommended 
by  Sestier  in  his  "  Pressoscarificateur ''  (a  sort  of  long  forceps  with  four  sharp  knife 
blades),  will  ever  be  adopted  in  practice,  inasmuch  as  twenty -five  years  have  elapsed 
since  its  recommendation  without  any  further  observations  being  reported  in  its 
favor. 

CatheterUm  of  the  larynx^  recommended  by  Thuillier  and  by  others  more  recently, 
is  likewise  impracticable,  because  it  is  very  difficult  to  introduce  the  catlieter 
through  the  oedematous  parts ;  then  it  is  so  intensely  irritating  that  it  can  only  be 
tolerated  for  a  short  time ;  and  on  its  removal  it  must  leave  the  oedema  aggravated.' 

After  the  performance  of  tracheotomy,  the  treatment  of  the 
laryngeal  affection  is  to  be  continued  according  to  the  indica- 
tions presented  in  each  individual  case.  As  a  matter  of  course, 
the  removal  of  the  canula  and  healing  of  the  wound  is  not  to  be 
undertaken  until  repeated  trials  of  letting  the  patient  breathe 
while  the  artificial  opening  is  closed  have  proved  the  full  and 
permanent  sufficiency  of  the  passage  at  the  laryngeal  enti-ance. 

*  Compare  Huttenberger,  Ueber  den  Kathet^rismus  des  Larynx  bei  der  crouposen 
Oder  diphtheritischen  Erkxankung  desselben.  Jahrb.  der  Kinderheilk.  N.  F.  VIII. 
1874,  p.  89. 


PERICHONDRITIS    LARYNGEA. 


Iiiiiffliiiiation  of  the  Perichondrium  and  its  Basalts* 

ifiide  from  tlie  appropriate  chapters  in  tlie  clinical  works  already  cited  of  Alberi^ 
Rylandi  Barter,  Tt'otuseau  and  Belk*^,  Andral,  UuMe^  FriedreUh,  THr^, 
ToltoM,  ivad  the  anatomico-pathological  works  of  Rmte^  OruimUhUr^  RoLi- 
Uinsiy,  Fofntef  and  Hheiner^  the  following  special  works  are  to  be  oonaulted 
Mormaufi^  Von  ciner  in  V€^eit^3^ung  libergehenden  Halsentzundung,  Samm- 
luug  ausedcscncr  Abhandhingen.  Leipzig,  1701.  Bd.  XIV. — Mohr^  Bdtdige 
zur  pathologischen  Anatomic*  Kitzingen.  1838. — Alhers^  JJeher  einige  Krank 
hcitcn  cler  KehlkopfkiiorpeL  Graefe  und  WaUher*s  Jouitl  fur  Chirur,  und 
Augenhcilk.  Bd.  XXIX.  1840.  —  T/tWrw-A,  Prager  Vierbeljakrechrift  Bd 
XXVIL  1H50,  a— i^M^i,  Prager  Vierteljahrachrift.  Bd.  L  1857.  S.— TtfiYi^, 
Ueber  Perichondritis  larjngea.  Al  1  gem.  Wiener  med.  Zcitung.  1861.  Ko.  50. 
—  TheopokL  Ueher  Perichondritis  larjngea  ini  Anachlusa  an  Typbua.  Dm 
Jena.  imi.  —  Fbignon,  De  la  perichoudrite  laryng^.  Thfesc.  Paris.  18fi8. 
—i?/*?^?/iy,  Ueher  Perichondritis  hiryngca.  Diss.  Inaug,  Berlin.  1870.— JfofirK 
Macl-etui^,  Transactions  of  the  Pathol.  Bociety  Vol.  XXII.  pp.  46  u.  56,  1871- - 
Biisensdl,  Ueber  Pcrichondritia  laryngea.  Diss,  Inaug.  Berlin.  1872* — Sekat^ 
Zur  Casuist ik  dcr  Perichondritis  hiryngca,  Bavr.  ilrztl.  Intelligenzblatt  1872. 
No.  28, — Gerhardi^  Larpigologische  Beitrage.  D.  Arch.  f.  klin.  Med»  BdLXI. 
187S,  8.  57S, —Schroett^r,  Laryngologische  MittheiluDgen  (Jahresberichtc).  1871. 
S.  24  und  1874.  8.  13. — Krishahef  and  L/>]fi}ifi,  A  case  of  necroaia  of  the  cricoid 
Ciirtilage.  ^Vnnales  de  T Oreille  et  dn  Larynx.  Tome  II.  Ko.  l.—Barie,  A  case 
of  general  necrusii  of  the  laryngeal  cartilages.  Bulletin  de  la  Soci^tf  AnatiMii. 
df  Paris,  1875,  p.  238. 


Etiology, 

Inflainmation  of  tlie  pericliondriom  of  the  laiyngeal  card- 
agesj  and  of  the  substance  of  the  latter,  may  arise  from  trau- 
iiatic  caiisesj  and  perhapa  also  from  rheumatic  influences,  aa 
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well  as  from  over-exertion  of  the  vocal  organs ;  still  the  instances 
of  primary  disease  of  the  perichondrium — aside  from  those  of 
traumatic  origin— are,  in  general,  rare.  Much  more  frequently 
iutlauimation  of  the  perichondrium  is  the  result  of  the  deeper 
diseases  of  the  mucous  membrane  of  an  inflammatory  or  destruc- 
tive character,  especially  of  tuberculous,  tyi)hous,  syphilitic  or 
cancerous  ulcerations.  Albers  (1.  c.)  claims  that  the  perichon- 
dritis results  from  a  primary  laryngeal  chondritis^  which  latter 
is  supposed  to  be  especially  induced  by  early  ossification  of  the 
laryngeal  cartilages. 

The  primary  development  of  perichondritis  is,  however,  more 
strongly  emphasized  by  recent  authors.  Tiirck  and  Schroetter 
(1.  c.)  in  particular  have  communicated  a  number  of  cases  in 
which,  on  the  most  careful  study  of  the  history  and  condition,  no 
other  primary  affection  could  be  discovered.  I  have  also  ob- 
served two  cases  of  perichondritis  in  which  neither  during  life 
nor  on  post-mortem  examination  was  there  any  occasion  found 
for  the  development  of  the  inflammation.  For  that  matter,  Flor- 
mann,  towards  the  end  of  the  last  century,  made  public  three 
cases  of  perichondritis  of  the  cricoid  cartilage  in  which  he  could 
find  no  other  etiological  circumstance  than  the  continued  loud 
crying  of  the  patients,  who  were  boatmen. 

Dittrich  counts  among  the  traumatic  causes  of  perichondritis 
the  pressure  of  the  ossified  cricoid  cartilage  against  the  vertebral 
column.  He  draws  a  parallel  between  the  inflammatory  disturb- 
ance of  nutrition  which  is  thus  developed  in  the  perichondrium 
of  the  posterior  surface  of  the  plate  of  the  cricoid  bone,  and  bed- 
sores developed  over  the  sacrum  in  typhus  fever,  etc. 

The  conception  of  the  process,  as  being  analogous  to  that  of 
bedsores,  would  find  considerable  support  in  the  fact  of  the  occur- 
rence of  perichondritis  arytsenoidea  in  typhus,  and  of  typhous 
ulcers  between  the  arytenoid  cartilages.  The  result  of  the 
modern  treatment  of  typhus  also  speaks  in  its  favor.  Just  as 
bedsores  on  the  sacrum,  so  also  have  ulcers  and  perichondrial 
inflammations  in  the  larynx  become  exceedingly  rare  since  the 
introduction  of  methodical  antipyretic  treatment,  so  that  now, 
even  in  hospitals  abounding  in  typhus  [exanthematicus],  many 
months  pass  without  a  case  of  the  kind  being  seen. 
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We  must  not  fail  to  mention^  in  this  connection,  that  peri- 
clioiidritia  crkoidea  may  be  induced  by  the  frequent  introduction 

of  the  CBSophageal  sound  in  old  pi^rsons  wliose  cricoid  bone  is 
otisitied.  I  havt»  j^een  such  n  case,  iind  believe  that  the}^  are  nut 
as  rare  as  one  might  euppoi^e  from  the  silence  maintained  on  this 
point  in  literature.  At  aU  events,  advanced  age  and  great  prom- 
inence of  the  cricoid  cartilage  demand  great  care  in  the  intro- 
duction of  the  sound.  As  soon  as  sj-mptoms  of  irritation  appear, 
the  introduction  of  the  sound  must  be  discontinued  for  a  con- 
siderable time. 

As  regards  tlie  ar/e  and  s^ex  of  those  attacked,  as  well  as  the 
nature  of  the  primary  diseases,  a  table  of  twenty  casef?^,  which 
Retslag  has  collected  from  the  reports  of  post-mortems  of  the 
Berlin  Patliologico-anatomical  Institute,  shows  that  sixteen  out 
of  tliis  number  were  men  and  four  women.  In  the  matter  of  age, 
tlie  tliird  decenuinm  was  t!ie  most  liable  to  attack.  In  all  ca^t*s 
the  intlammation  \vat:5  secondary,  and  the  original  diseases  (which, 
also,  induced  deatli  in  all  cases)  were  distributed  as  follows : 
tuberculosis,  ten  times  ;  typhoid  fever,  eight  times  ;  pleuritls 
ulcerosa,  once  ;  leptomeningitis  and  chronic  myelitis,  once.  Tlie 
Beat  of  the  affection  was  on  tlie  cricoid  cartilage,  eleven  times: 
the  thyruid  cartilage,  tliree  times;  the  cricoid  and  epiglottis, 
twice  ;  the  cricoid  and  arytenoid,  once  ;  the  tbynud  and  ary- 
tenoid, once. 

Pathology. 

Pathological  Anatomy, 

The  seat  of  tin-  inflammatory  changes  is  generaUy  on  the 
cricoid  cartilage  or  on  one  arytenoid  cartilage.  If  the  course  b 
acute,  the  iiiHammatory  swelling  is  soon  followed  by  pnimlent 
intiltmtion  which,  before  the  tense  tissne  of  the  perichondrium  is^ 
fully  reached  and  perforated,  dissects  it  loose  from  its  cart^ 
wlu^reu]K)n  the  latter  becomes  partially  or  entirely  nei 
Great  inflammatory  cedema  of  tlie  suiTonnding  subraucous 
nective  tissue  may,  at  this  stage,  produce  stenosis  of  the  laiyi 
entmnce. 

If  the  course  is  slower,  the  abscess  forms  a  protuljemno^ 
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neath  the  perichondrium,  inwards  (into  the  cavity  of  the  larynx) 
or  outwards  (for  instance,  towards  the  pharynx),  or  in  both 
directions,  which,  of  itself,  as  well  as  through  the  oedema  of  the 
surrounding  connective  tissue,  may  cause  serious  hindrance  to 
respiration.  If  the  pus  is  slow  in  breaking  through,  or  its  artifi- 
cial evacuation  is  long  delayed,  the  cartilage  concerned  becomes 
totally  necrotic,  softens  and  breaks  down  into  fragments  of  a 
dead,  dirty-yellow  or  blackish-brown  color,  whicli  are  enveloped  in 
pus  or  ichor.  The  perichondrium  is  entirely  destroyed.  The  wall 
of  the  abscess  is  infiltrated  with  pus  and  subsequently  thickened, 
being  either  fatty  or  callous. 

If  the  evacuation  of  the  abscess  through  the  softened  peri- 
chondrium and  the  mucous  membrane  finally  takes  place  with  a 
great  rent,  the  little  arytenoid  cartilages  may  be  driven  out  as  a 
wliole,  while  of  the  larger  cartilages  (cricoid  and  thyroid)  necrotic 
pieces  only  may  be  loosened  and  floated  out.  If  an  entire  aryte- 
noid cartilage  is  expelled,  the  abscess  collapses  after  the  complete 
evacuation  of  the  pus,  and  may  become  closed  by  new  formations 
of  connective  tissue.  But  the  result  of  the  defects  in  the  carti- 
laginous framework  is  always  to  produce  such  changes  in  the 
position  of  the  soft  parts  as  make  themselves  known  by  a  narrow- 
ing of  the  calibre  of  the  larynx,  and  by  serious  disturbance  of 
the  functions  of  the  vocal  cords. 

This  process  of  healing,  which,  however,  is  always  rare,  may 
also  take  place  after  the  loss  of  single  portions  of  cartilage,  where- 
upon the  perichondrium  remains  thickened  by  a  sort  of  rind  of 
connective  tissue.  The  expulsion  of  an  entire  large  cartilage — 
for  instance,  the  plate  of  the  cricoid  cartilage — is  an  extremely 
rare  occurrence,  and  recovery  after  such  an  occurrence  as  was 
observed  by  Hunter  '  is  still  more  rare. 

In  the  majority  of  instances  of  perichondritis  of  the  thyroid 
or  cricoid  cartilage,  the  necrotic  cartilage  remains  in  its  position 
after  the  opening  of  the  abscess,  maintains  a  profuse  suppuration, 
and  causes  callous  thickening  of  the  connective  tissue.  The  ab- 
scess often  breaks  outwards  and  inwards  at  the  same  time,  and 
tlius  fistulous  tracks  are  formed  from  the  cavity  of  the  larynx  to 
the  pharynx,  or  the  outside  of  the  neck. 

'  Compare  Rueble,  1.  c,  p.  175. 
VOL.  VII. -^2 
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In  one  of  the  two  cases  of  primarj  perichondritis  which  I  alludeil  to  aboTe,tbi 
left  phitc  of  the  thyroid  cartilage  had  l>ecorae  necrotic,  and  a  complete  l&rjiig«al 
fiutula  had  resulted.  Colored  fluids  whicli  I  injected  into  one  of  the  external  open- 
inga  reached  the  cavity  of  the  larynXj  excited  cough,  and  were  expectorated. 

The  process  may  persist  for  a  long  time  at  this  stage.  The 
cartiUige  may  becrome  gi^diially  dissolved  by  softening,  or  may 
crumble,  or  it  may  become  ossified  and  then  carious,  or  finally 
it  may  become  bo  far  increased  in  volume  by  new  formations  of 
cartilage  or  of  bone  as  to  close  the  cavity  of  the  larynx,  as  ob- 
served by  (Jintrac. 

PerichondriUs  of  the  epi glottis  is  generally  very  rare,  and 
then  usually  occurs  in  connection  with  the  same  process  in  the 
cricoid  and  thyroid  cartilages,  or  with  ulcerative  processes*  Ac- 
cording to  Rokitansky,  infiammation  of  the  epiglottis  leads  *'to 
the  breaking  down  and  absorption  of  the  cartilage  and  its  sub- 
stitution hy  a  hard,  shrivelh^d,  half  bony  cicatricial  tissue.  It  is 
at  the  same  time  diminished  in  size  and  misshapen ;  sectioD 
thereof  shows  pale^  rotten  remnants  of  cartilage.'* 

Symptoms  and  Course, 

Laryngeal  perichondritis  is  probalily  seldom  recognized  as 
such  in  the  beginning.  On  the  one  hand,  the  manifestations  of 
the  secondar}''  infiammation  of  the  perichondrium  are  masked  by 
the  s^'mptoms  of  the  primary  affection  ;  on  the  other  hand,  even 
in  a  primary  case,  the  initial  symptoms  of  perichondritis  are  sus- 
ceptible of  such  varied  significance  that  a  positive  diagnosis— at 
least  at  first^ — ^is  generally  impossible. 

Circumscribed  pahifuhiess  of  a  cartilage,  increased  by  pres- 
sure on  the  larynx,  or  by  pushing  it  about  (in  affections  of  the 
cricoid  or  thyroid  cartilage),  or  increased  by  speaking,  and  swah 
lowing  (in  affections  of  the  arytenoid  and  the  plate  of  the  thyroid)^^ 
as  well  as  eoiifih,  Jioarseness^  siDeUhig  of  the  lymphatic  gl 
of  the  neck,  should  at  once  cause  us  carefully  to  examinej 
larynx  by  means  of  the  mirror,  etc.,  if  any  disease  of  the  la 
is  present,  or  other  disease,  which  experience  has  tanght  ns 
stand  in  a  causal  relation  to  perichondritis  (typhus,  van 
syphilis,  pulmonary  phthisis).  Careful  examination  and  watchii 
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of  the  patient  will  become  absolutely  necessary  as  soon  as  symp- 
toms qf  laryngeal  stenosis  are  added  to  the  above  manifestations, 
even  though  but  to  a  slight  degree,  inasmuch  as  an  increase  of 
the  stenosis,  up  to  the  point  of  suflfocation,  may  take  place  sud- 
denly and  within  a  few  hours. 

If  the  abscess  in  the  perichondrium  is  not  artificially  opened, 
it  may  happen  that,  while  the  raising  and  thinning  of  the  mucous 
membrane  over  the  abscess  progresses,  the  purulent  infiltration 
in  the  submucous  connective  tissue  spreads,  or  the  abscess  may 
remain  quite  circumscribed.  In  either  case,  it  is  seldom  possible 
to  distinguish,  with  certainty,  between  an  abscess  of  the  peri- 
chondrium and  a  primary  submucous  abscess.  The  acute  swell- 
ing of  the  surrounding  soft  parts  preceding  spontaneous  rupture 
of  an  abscess  inwards— which  has  its  analogue  in  the  inflam- 
matory oedema  of  the  neighboring  parts,  in  a  tonsillar  or  retropha- 
ryngeal abscess — when  it  takes  place  within  the  larynx  or  at  its 
entrance,  almost  invariably  causes  the  highest  grade  of  laryngeal 
stenosis  and  danger  of  suffocation  unless  speedy  and  energetic 
measures  are  taken  against  it.  It  happens  but  seldom  that  the 
abscess  breaks  in  the  midst  of  severe  suffocative  attacks,  and  that, 
with  the  evacuation  of  the  pus,  which  is  not  rarely  mingled  with 
fragments  of  cartilage,  the  alarming  symptoms  of  laryngeal 
oedema  quickly  subside.  Generally,  the  danger  of  suffocation 
compels  the  most  speedy  resort  to  tracheotomy. 

The  laryngoscopic  image  found  *  varies  very  much,  according 
to  the  seat  of  the  inflammation,  its  extent,  the  intensity  of  the 
collateral  oedema,  and  the  participation  of  the  muscles  in  the 
purulent  infiltration.  The  acute  swelling  has  nothing  character- 
istic about  it ;  it  is  sometimes  more  strongly  developed  behind, 
sometimes  in  front,  or  laterally.  *  Under  some  circumstances 
paralysis  of  the  muscles  of  the  vocal  cords  may  be  of  significance 
as  bearing  upon  the  diagnosis — for  instance,  in  perichondritis  of 
the  plat^  of  the  cricoid  cartilage — inasmuch  as  paralysis  of  the 


*  The  first  examinations  with  the  mirror  in  perichondritis  were  undertaken  by  Tlirck, 
who  indeed  deserves  great  credit  for  all  he  has  done  to  extend  our  knowledge  in  this 
direction. 

'Compare  the  full  reports  of  cases  by  Tarck  (Klinik,  p.  207) ;  by  Schroctter  (La- 
ryrgol.  Mittheilungen,  1874,  p.  13,  et  seq.) ;  and  by  M,  Mackenzie  (L  c). 
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In  one  of  tlie  two  cases  of  primiirj  perichondritis  which  I  r  jq 

left  plato  of  the  thyroid  cartilage  had  Ijecome  necrotic,  an'*  Jjj^ 

fistula  Irad  resulted.     Colored  fluids  which  T  iiijpcted  into  ^     j 

infjs  reached  the  cnvity  of  the  larynx,  excited  coimh,  an''  ,.         ,. 

■  dian   llQfl 

The  process  may  peri^ist  for  a  long  t  xarainatioi^ 
cartilage  may  become  gmdually  dissol  pale  and  disst 
crumble,  or  it  may  become  ossified  r  jthermore,  the  j 
it  may  become  so  far  increased  in  .  arytenoid  cartilaj 
cartilage  or  of  bone  as  to  close       ai>out  it.  i 

served  by  Gintrac.  ,  through,  laryngoscop" 

Periehimdritis  qf  ike  ep'  , sharply  to  determine  th 
then  usually  occurs  in  conr  .slicing  by  tlie  point  of  ea 
cricoid  and  thyroid  cartilr  vaoiscribed  prominence  of  \ 
cording  to  Rokitansky,  j^^struction,  the  position  and 
the  breaking  down  ai  nijg-^al  respiration,  etc.,  can  als 
stitiition  by  a  hard,  -  ^,,j. 
at  the  same  time 

thereof  shows  pp'  /^^  ^i^^^*  ^  '^^  descril»ed  by  Briscnsell,  to  see  t1 
ji*^j^go*tracheal  wound,  and  to  be  able  to  clean 
^^•'^^v^  necrotic  fragments  of  cartilage.     (In  this  cas 
,f^J^\^to\&e^ii  membrane  were  also  aplit.) 
I  ^^ 

''*'    i*rffit'^  of  tlie  different  pictures  of  disease 

^/"''jj^iiion  of  the  perichondritis  on  the 


Laryn 
such  in 

the  sec 
the  ST       ^ 

in  a 


sev€ 


/«^  ^'  BV^  t>e*^^  thoroughly  studied  by  Tiirck,  i 


r  1^      YlfJtis  aryta?ii0idea  is  brought  about    espe< 

/^^^  jjit-ers  on  the  posterior  wall  of  the  larynx, 

JJ/^"'^*^J,trJ«f  ulcers  on  the  vocal  process,  or  on  the  ant 

xf^^^'  ^yienoxiX  cartilage  and  the  cartilages  of  Santor 

i^^^^3ilerniting  to  the  perichondrium  and  laying  bar 

^^'^^  In  contrast  to  their  depth,  they  are  oftrm  very 

n^^'^'f^raiicp,  and  on  making  a  post-mortem  one  need 

^^^  nlet  ^^   demonstrate  the  necrosis  of  the  cartilage 

'*'  K(iften  escape  a  diagnosis,  entirely  or  in  part,  owr 

^  .^^qsibility  of  their  position,  on  the  posterior  wa 

^  rt'fi^'  ^^  ^^^*^  mirror.     If  one  is  unable,  by  means  of  t 

'itioa  of  the  mirror,  and  rotation  of  the  head  (Turck] 


the  edges  and  indentations  of  the  ulcers,  he  must  j 
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infiainmatory  oedema  of   the 
irtilages  and  those  of  San  to- 
xical  persons,  this  pretty  cer- 
ichondritis.     The   iinniobility  of 
sigiiilicance,  although  it  proves 
caused  by  anchylosis  of  the  crico- 
well  as  by  extensive  submucous  exu- 
of  the  muscles  or  of  the  recurrent  laryn- 

j>ii1  caitilagG  has  been  entirely  eliminated,  the 
jL  Santorini's  cartilages,  sink  in  (compare  F'igs,  8 
^  lie  dense  infiltratinn  of  tlie  soft  parts  docs  not  pre- 

ad  the  median  line  is  pushed  over  tu  the  diseased  side* 
H  i^>vemtmts  of  the  sound  arytenoid  also  appear  somewhat 

^1  ,ied^  on  account  of  the  falling  away  of  the  arytenoid  muscle. 
^H^ViB  €*Vimination  of  a  necrotic  arytenoid  cartilage,  however,  does 
^^  ^et^^i*'^  take  place  witliout  any  consiilcrable  disturbance,  and 
T  tb®  appearance  of  alarming  laryngeal  a^dema  is  not  always  ne- 
oeseary. 

Perlehondritis  erieoidea,  whether  occurring  primarily  or  sec- 
ondarily, is  of  far  greater  clinical  significance  tlian  perichondri- 
tis aryt^noidea,  or  thyroide^  alone.  It  occurs  principally  on 
the  plate,  seldom  on  tlie  sides  or  anterior  portions  of  the  bone, 
and,  especially  when  it  is  caused  bj'  i>ht!iisical  ulcers,  is  often 
combined  with  necrosis  of  one  or  both  arytenoid  cartilages,  as 
the  process  generally  originates  on  the  upper  lateral  portions  of 
the  plate,  and  passes  frrmi  here  over  on  to  the  arytenoid  car- 
tilages.  Hereby  the  articulation  is  naturally  either  destroyed  or 
at  least  anchylosed.  Often  enough  the  disease  may  travel  in  the 
opposite  dii*ection,  from  the  arytenoid  to  tlie  cricoid  cartilage. 

The  symjjloms  of  primary  perichondritis  t»f  the  cricoid,  aside 
from  pain  and  dithculty  of  swalluwing  (particularly  w^tien  the 
posterior  surface  of  the  phite  is  affected),  are  especially  laryn- 
geal stenosisj  caused  by  the  protuberance  of  the  abscess  on  tlie 
posterior  wall,  which  may,  within  a  few  days,  rise  to  tlie  highest 
gmde,  and  the  disjjlacenitmt  of  the  vocal  cord  of  the  affected 
side,  or  of  both  vocal  cords,  to^vards  tlie  median  line  (in  peri- 
chondiltis  of  the  lateral  portions,  or  of  the  posterior  surface  of 
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the  cricoid  plate,  through  paralysis  or  destr action  of  one  or  both 
posterior  cricoarytenoid  muscles). 

The  case  described  by  Pitba  *  presents  a  very  instructive  ex- 
ample of  perichondritis  cricoidea* 

A  strong  mm,  ih'irtj  years  old,  was  seized,  according  to  the  stae^ments  mad^ 
immediately  after  taking  a  cold  drink  while  heated,  with  rigors,  heiit,  diflicuUy  of 
Bwall owing  and  of  breathing,  a  painful  little  cougb^  and  headache.  In  lorty-eigbt 
hours  the  laryngeal  dyspnoaa  had  rea4.'hed  such  a  degree  that  tracheotomy  bad  to 
hQ  performed  during  tlie  night,  mid  it  was  with  difliculty  that  the  arreslwl  breath- 
ing could  he  re-established.  Severe  pain  on  swallowing  continued.  Double  pnen- 
monia  followed,  and  death  on  the  seventh  day  of  the  disease. 

R)sl-nwrtt>m  ^xaminatwii  showed  no  cedema  of  the  laryngeal  entrance,  but  obfit* 
©ration  of  the  calibre  of  the  lai'ynx  by  the  protubprance  of  its  poateriur  walL  The 
partially  ossified  cricoid  cartilage  was  detuched  from  the  surrounding  soft  paru 
through  ]uinilent  infiltration,  and  was  in  part  necrotic.  On  the  left  wall  of  the  thy- 
roid cartiljige,  too,  the  intensely  red  mucous  membrane  was  detached  and  thrown  Into 
folds.  In  the  same  way  the  mucous  membrane  of  the  trachea  was  of  a  dirty,  dark- 
red  color,  with  numerous  little  collectiona  of  pus,  from  the  size  of  a  millet-eeed  to 
that  of  a  hemp-seedj  scattered  through  it,  and  in  some  iilaces  detached  from  rts 
cartilaginous  rings.  The  veins  of  the  thyroid  gland  and  at  the  bifurcation  of  the 
trachea  contained  thrombi.  The  connective  tissue  at  the  latter  point  w^as  partly 
infiltrated  with  scrum  and  partly  with  ichor.  There  was  double  lobular  poeu- 
monia. 

Turck  has  drawn  the  laryngoscopic  picture  of  a  similar 
though  chronic  case  (occupying  about  three  months)  of  j^iwary 

periehondritis  of  the  plate  of  the 
e^'ieoid  cartilage  and  the  left  half 
of  its  archy  with  aiiehylosis  of  th$ 
left  arj/tenmd^  the  abscess  remain- 
ing closed  (Klinik,  p.  212 ;  compare 
Fig  6). 


In  this  case  (in  which  tracheotomy  was  not 

performed)    post-mortem  examination   ahowed 

the  covering  of  the  left  (anchylosed)  arytenoid 

cartilage  and  the  left  aryteno-cpiglottidean  fold 

to  be  oedematous,  the  chink  of  the  glottif  oth 

rowed,  the  crie{)id  cartilage  surrounded  by  an  abscess  containing^  tough,   yiadd, 

yellowish  pus,  itji  plate  necrosed,  and  the  upper  portion  of  the  same  surrounded  by 

the  very  much  thickened  and  ow^iiled  perichondrium  us  by  a  shell.     The  anterior 


Pio.  6. 

Pi?richfn>rtrLtifl  cxieoiden* 
<t,  Inner  wrU  uf  iht"  fiU^-ntrA-*.    fnvsenlani^ 
li^lf    H'i  a.   longitudinal    fold    or    wl'IL 
ACt<"r  Ttlrck. 


'  Beitr.  z,  Wiirdigung  d.  Traoheotomie,  ©to.  Prager  Vierteljahrschnft,  IS5T,  Bd.  L 
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divbion  of  the  left  half  of  the  cricoid  as  well  a&  the  left  half  of  the  tot  tracheal 
cartilage  was  melted  down  to  fragments  nearly  lu}  thin  aa  paper,  llie  collection, 
of  piis  archt^  inwards  into  the  interior  of  the  larynx  on  the  leftside,  aod  sinka 
downwards  between  the  trachea  and  thjroid  gland.  There  was  pneumonia  of  the 
left  lower  lobe. 

I  had  quite  a  similar  state  of  things  lately  in  a  man  with  sub- 
acute perichondritis  of  the  cricoid  of 
the  left  side  (compare  Fig.  7),  Event- 
ually the  pus  emyitied  itself,  after  the 
wall  of  the  abscess  had  become  some- 
what pointed,  and  the  patient  left  the 
hospital  improved. 

Further  instructive  obsei-vations 
and  laryngoscopic  images  have  been 
furnislied  by  Tiirck  with  regard  to  ^^     ..-^ 

periehoiidrltlS     of    the    plate     of  the  Pcrichmj.lririfl  crioita-n.     Arching  for 

^  -^  J  ^  wiinl  uf  thf  wiilU  uf  ihe  nbsce^s  under  tba 

cricoid  idiih  los^  (tf  the  lift  aryle-    k-ft  voc«i  «>ru. 
noid  and  collapse  of  the  soft  parts^  all  due  to  tuberculous  ulcer- 
ation. 


b^  Higbt  ciirtihuf«  c*f  hjniu^rini.    The  li-ft  cutilage  ol 
fiantorlDi  U  isucikLMi  icl     Afttrr  Tiirck. 


Fm  0. 

The  wimo  caHP,  t-ifflit  vvooks  Ub^r* 
<r  citkI  6.  TndcnLrtiion-4 :  nml 
C  PtiKtfrSrvp  t»iul  i;if  threil(f('e>f  tbo  ulcsr  visibte  on 

tht"  niiLertfjr  hurfjit*'  of  the  puHtJcrior  wall  of  tho 

lAJ-ynx.     Alt4;r  TCirck. 


At  firat  there  was  no  stenosis  of  the  glottis  (Fig,  8).  Eight  weeks  later  there 
WM  aemus  stenosis  (Fig,  9),  i»mduced  by  tlie  rollapse  of  tlic  soft  parts  on  the  poste- 
rior wall,  ftillowuig  the  loss  of  the  left  arytenoid  cartilage  and  the  cartilage  of  San- 
torini,  widening  and  ulccratitva  of  the  vocal  cords,  and  the  pushing  of  tbe  right 
cartilage  of  Santorini  toward  the  left,  acroHft  the  median  line. 

Post-mortem  examiimtion  (compare  Tiirek^H  Klinik  ;  Fijirs.  03  and  94,  pp.  250  and 
251)  revealed  a  large  nicer  on  the  ptisterior  wall  of  the  larynx.  The  upper  border 
of  the  cricoid  was  [lartly  lost.  The  arytenoid  and  cartilage  ui  Santorini  on  the  left 
Bide  were  missing,  the  right  arytenoid  laid  bare  on  its  internal  surface  and  super- 
ficially necrotic. 
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Finally,  we  give  place  here  to  one  mom  laryngoscopic  pictniie 
of  Turck  (Klinik,  p.  220),  which  was  obtained  from  a  pcrichon* 
dritis  of  the  cricoid,  principally  of  the  right  side,  with  loss  of  the 
right  arytenoid,  occurring  in  the  fourth  week  after  an  attack  of 
typhoid  fever.  The  case  was  that  of  a  man  thirty- three  years  of 
age,  the  subject  of  tabes  ;  the  image  represented  was  taken  in  the 
sixth  week  of  typhoid  fever  and  about  the  second  week  of  the 
perichoadiitis; 

At  the  anterior  region  of  the  right  arytenoid,  an  irregularly  round,  nodulftti^d, 
red  tumor^  of  the  size  of  a  i>ea,  covered  with  yeUow  spots,  stood  out  and  could  nut 
be  regarded  as  any  tiling  else  than  an  abscess.  It  prevented  a  view  of  the  ijosterior 
division  of  the  right,  true  vocal  cord.  The  covering  of  the  right  cartilages  of 
Wrisberg  and  Santurbu  and  the  arytenoid  cartilage,  as  well  as  the  right  aryteno* 
epiglottidt^an  fold,  was  very  greatly  swollen  and  reddened.  The  cartilages  just 
named,  aw  well  a-^  the  right  vocal  cord,  which  was  aut  inwards,  and  tlie  antt^rior 
vi&ible  portion  of  which  was  but  slightly  reddened,  were  imniovabk\     Tlie  moTC- 

ments  of  the  left  vocal  cord  and  its  cartilage 

J         were  normal,  only  that  the  movement  outward 

seemed  to  be  so  me  what  restricted.      Amongst 

'iggg^f^  -W     the  other  manifestations  were:    severe  attacks 

^'ffc?^^^'  TiB    ^^  laryngeal  dyspncea^   moderate  pain   in   the 

^^  iJr       cricoid  {spontaneous,  on  pressure,  and  on  swil- 

'  ^^'   --.^  lowing)^  and  hoarseness,     Durhig  the  last  day*, 

grayish,    purulent    sputa,    and    fetid      breath. 

PBTichoneiriti^crUj^^^^  f^y^wed  during  about  the  fourth  week 

of  the  perichondritis. 
On  pofit-mortcm  examination,  the  larger  poisterior  half  of  the  cricoid  cartilage 
waa  found  denuded  of  |K:richoiidriuni,  surrounded  by  a  collapsed  abi4Cess  partly 
filled  with  ichorous,  fetid  pus.  This  abscess  had  perforatt^d  the  mucous  membrane 
almost  immediately  l>ehind  and  below  the  ventricle  of  Morgagni,  therefore  on  the 
inner  surface  of  the  lower  divisinn  of  the  arytenoid  cartihige,  making  an  opening 
of  the  size  of  a  pea,  surrounded  with  necrotic  blackish -gniy  edges.  The  plate  of 
the  cricoid  w*a-H  split  into  two  halves  from  above  downward,  the  left  half,  1>eingto 
a  great  degree  preserved  till  near  the  median  line,  only  showing  superficial  locses 
of  substance,  whilL*  a  very  considcrnlde  portion  of  the  posterior  and  upper  part  of 
the  right  half,  as  well  us  the  entire  right  arytenoid  cartilage,  w^as  lost  Tlic  left 
arytenoid  was  well  pres4?rved,  only  the  surface  of  the  articulation  with  the  cricoid 
was  roughened,  and  its  ligainentou.s  apjiaratus  was,  to  a  great  degree^  destroyed, 
in  spite  of  which  the  arytenoid  w^is  f^till  quite  in  its  normal  place.  The  other  con- 
ditions fourul  were  typhous  ulceration  of  the  intestinca,  lobular  pneumonia,  and 
pulmonary  oi^dcma. 
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Perichondritis  thyreoidear— perichondritis  of  the  thyroid  car- 
tilage—may be  limited  to  the  inner  surface,  and  lead  to  stenosis 
by  bulging  of  the  abscess  walls  and  CBdema  of  the  surrounding 
submucous  tissue.  Not  rarely,  however,  it  establishes  itself,  at 
the  same  time,  on  the  outer  surface  of  the  cartilage,  and  ends 
with  perforation  of  the  abscess  outwards. 

The  diagnosis  in  perichondritis  thyreoidea  interna  is  based 
on  the  circumscribed  painfulness  of  one  thyroid  cartilage,  the 
more  or  less  rapidly  increasing  manifestations  of  laryngeal 
stenosis,  the  visible  bulging  into  the  calibre  of  the  larynx,  and, 
finally,  the  breaking  thi'ough  of  pus  and,  perhaps,  the  history  of 
the  case. 

In  perichondritis  thyreoidea  externa^  besides  the  unfailing 
pain,  a  swelling  of  the  affected  region  appears,  which,  if  diffuse, 
may  obliterate  the  prominences  of  the  larynx  and  give  to  the 
front  of  the  neck  a  cylindrical  form,  but  which  may  also  be 
restricted  to  single  portions  of  the  thyroid — for  instance,  to  the 
pomum  Adami  or  one  lateral  wall — and  may  round  off  the  part 
concerned  in  a  somewhat  misshapen  manner.  As  the  swelling 
increases,  a  doughy  oedema  is  the  forerunner  of  fluctuation  and 
pointing  of  the  abscess.  After  the  latter  is  opened  it  is  not  diffi- 
cult, by  means  of  the  probe,  to  inform  one's  self  to  some  degree 
with  regard  to  the  extent  of  the  cavity  of  the  abscess  and  the 
necrosis  of  the  cartilage. 

If  a  true  laryngeal  fistula  has  arisen,  by  perforation  of  the 
abscess  outwards  and  inwards,  the  point  of  the  probe  may  pass 
into  the  cavity  of  the  larynx,  and  here  be  demonstrated  with  the 
laryngeal  mirror,  as  was  done  in  one  case  by  Schroetter.  In  a 
case  of  this  kind,  in  which  the  ossified  thyroid  cartilage  was  felt 
to  be  rough  to  the  probe,  I  succeeded  in  having  a  colored  fluid, 
which  I  injected  into  the  external  fistulous  opening,  reach  the 
cavity  of  the  larynx,  and  be  expelled  therefrom  by  the  cough 
which  was  immediately  excited. 

Terminations  and  Prognosis. 

The  most  usual  termination  of  perichondritis  is  in  death,  as, 
on  the  one  hand,  the  primary  affections  lying  at  the  foundation 
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of  it  are  most  unfavorably  influenced  by  the  Bupervention  uf 

pericliondi'itia,  and,  on  the  other  hand,  when  this  aifection  it;^lf 
is  primary,  the  destruction  of  tlie  cartilages  and  the  prolonged 
suppuration  may  exert  a  deleterious  influence  upon  the  constitu- 
tion. Still,  recovery  is  a  more  frequent  method  of  tt  rmiiiation 
in  primary  perichondritis  than  in  that  induced  by  tuberculosis, 
syphilis,  typhus,  or  variola.  Complete  or  partial  recovery  may 
take  place  with  eliuiination  of  necrotic  pieces  of  cartilage  and  the 
replacement  of  the  same  by  a  fibrous  structure.  These  latter 
cases  are  the  ones  most  frequently  resulting  in  changes  of  pod<* 
tion  and  disturbances  of  function  in  the  soft  parts  of  tha 
laryngeal  entrance  and  the  upper  laryngeal  cavity,  caust^l  by  the 
above-mentioned  defects  in  the  cartilaginous  framework  and  the 
shrinking  of  the  newly  formed  flbrous  tissue,  whereby  laryngeal 
breathing  and  tlie  formation  of  the  voice  ai*e  so  far  interfered 
with  that  the  tracheal  canula  cannot  be  removed  nor  the  tracheal 
wound  clost^d,  and  voice-formation  is  either  entirely  destroyed  or 
at  least  materially  impeded.  The  elimination  of  one  arytenoid 
cartilage,  with  its  cornicuhim,  is  enough  to  produce  this  result* 
Of  course  the  consecutive  disturbances  are  much  more  consider- 
able if  a  part  of  the  plate  of  the  cricoid  is  lost  at  the  same  time. 
The  pictures  furnished  by  Tiirck  (in  his  Atlas,  Plates  V.  and 
VL)  give  instructive  illustrations  of  this.  The  smallest  degree 
of,  at  least,  immediate  danger  is  presented  by  perichondritis 
thyreoidea.  Still,  even  here  the  flnal  termination  is  generally 
unfavorable. 

It  hardly  needs  to  be  stated  that  appropriate  medical  inte^ 
ferenoe,  especially  the  timely  performance  of  tracheotomy,  has  a 
material  hifluence  on  the  result.  Tlie  majority  of  cases  that  ter- 
minate in  recovery  owe  it  to  tim*^ly  laryngo-tracht^otomy.  It  is 
only  by  the  opening  of  a  new  air-passage,  in  general,  that  the 
possibility  for  the  slow  repair  of  the  inflammatory  destructive 
proc(*sses  in  the  larynx  is  given. 

The  development  of  general  emphysema  of  tJie  skin  from  a 
perforating  ulcer  of  the  cartihige  appears  to  be  a  very  rare  occur- 
rence. I  find  in  litemture  only  a  general  statement  in  Roki- 
tansky  ^  that  emphysema  of  the  skin  may  follow  perforation  of 
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the  larynx  by  ulcers,  and  a  case  by  Wilks,^  which  happened  in 
a  perichondritis  following  typhus. 

A  boy,  twelve  years  old,  who  was  brought  into  Gay's  Hospital  with  a  severe 
attack  of  typhus,  had  an  emphysematous  swelling  on  the  neck  appear  on  the 
twelfth  day,  which  spread  rapidly  over  face,  breast,  and  arms.  Ten  days  later  he 
died.  The  post-mortem  sho^red  a  perforating  laryngeal  ulcer  at  the  posterior  com- 
missure of  the  vocal  cords.  A  probe  introduced  through  the  opening,  which  was 
about  the  size  of  a  pea,  reached  to  the  left  and  downwards  into  a  cavity  between 
the  trachea  and  oesophagus,  filled  with  muco-pus.  Evidently  the  air  had  escaped 
from  here  into  the  posterior  mediastinum,  and  had  thus  reached  the  subcutaneous 
cellular  tissue. 

The  great  rarity  of  these  cases  induces  me  to  cite  a  similar 
one  from  my  own  practice. 

Margaret  Grimm,  aged  four,  was  admitted  to  the  Poliklinik  at  Erlangen  on  the 
10th  of  August,  1863,  suffering  from  a  severe  attack  of  typhus.  The  disease  had 
already  existed  for  several  days,  and  ran  its  course  with  very  high  fever  (104*  to 
105.8°  in  the  rectum),  continued  unconsciousness,  involuntary  stools,  a  fetid  coat- 
ing of  the  mouth,  much  cough,  pneumonic  consolidation  on  the  right  side,  below. 
On  the  night  of  the  22d  to  the  23d  (about  the  middle  of  the  third  week  of  the  dis- 
ease) an  emphysematous  swelling  appeared  in  the  jugular  region  of  the  neck,  and 
in  the  course  of  the  next  few  hours  spread  upwards,  on  the  left  side,  to  the  bor- 
der of  the  lower  jaw  and  to  the  mastoid  process ;  downwards,  over  the  trunk  to 
the  crest  of  the  ileum ;  on  the  right  side  it  extended  over  all  the  triangles  of  the 
neck  and  below  the  clavicle  as  far  as  the  second  rib.  Wherever  the  connective 
tissue  was  loose,  as  in  the  suprasternal  and  subclavicular  regions,  over  the  false 
ribs  and  the  abdominal  muscles,  the  emphysema  formed  great  bags  of  air.  On  the 
posterior  walls  of  the  chest  the  emphysema  was  developed  to  but  a  limited  degree 
on  both  sides,  and  was  entirely  absent  over  the  spine.  During  the  next  few  days 
the  emphysema  extended  on  the  left  side  to  the  symphysis  pubis,  and  on  the  flexor 
surface  of  the  arm  to  the  hand ;  on  the  right  side,  over  the  anterior  wall  of  the 
chest  to  the  edge  of  the  ribs.  At  the  same  time  parotitis  of  the  left  side  was 
developed.  There  was  no  hoarseness,  no  appearance  of  laryngeal  stenosis.  Death 
ensued  on  the  28th  of  August  (about  the  beginning  of  the  fourth  week  of  the 
disease). 

Po8tmortem  on  the  29th  of  August  (Prof.  Zenker).  Body  much  emaciated. 
Subcutaneous  emphysema  of  the  neck,  chest,  and  belly,  on  both  sides.  On  opening 
the  thorax,  the  connective  tissue  of  the  mediastinum  appeared  filled  with  air-bub- 
bles ;  the  same  w^ere  also  found  at  the  root  of  the  left  lung  and  under  the  left  pul- 

»  Transactions  of  the  Pathol.  Society,  1858,  Vol  IX.  p.  34. 
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moiiary  pleura.  On  the  most  powerful  blowing  of  air  into  the  lungs  (in  $Uu^  bj 
meana  of  a  tube  tied  into  the  trachea)  they  become  excessively  distended,  but  no  air 
escapes  anywhere;  neither  does  air  escape  on  making  Btrotig  pressure  on  the  dis- 
tended lungs,  the  trachea  being  cloaed.  Moderate  bronchial  catorrli  and  crotywus 
pneumonia  of  the  riglit  iovver  lobe. 

The  source  of  the  aubcutaueoud  emphysema  was  found  in  the  larynx,  in  the  form 
of  au  ulcer,  &f  the  hize  of  a  lentil^  at  tlie  baae  of  the  left  afylenoid  mrUl4ige  undar  iht 
left  v&cal  arrdy  penetrating  to  the  necrotic  arytenoid  and  crk'Oid  cartUagea,  At  the  bust; 
of  the  right  arytenoid  there  was  an  eroaioa 

Afiide  from  thiai  there  was  a  typhous  spleen  and  swelling  of  the  moBenteric  gland& 
In  the  caecum,  ascending  and  traosvorse  colon,  there  were  abundant  typhous  ulce- 
rations; in  the  ileum,  reticulated  patches;  the  parotid  was  the  scat  of  multiple 
abscess. 

After  the  most  careful  examination  of  the  thoracic  Tiscera,  and  especiallj  insof- 
flation  of  the  lungs  from  the  trachea,  liad  shown  that  the  subcutaneous  emphysema 
could  not  have  originated  from  the  lungs,  the  bronchi,  or  the  trachea,  the  only  point 
of  origin  left  w:is  the  perforating  laryngeal  ulcer.  Probably  the  severe  cough, 
which  in  thij«  case  was  maintained  by  an  active  bronchitis^  contiibutcd  to  the  result, 
the  air,  wliich  was  subjected  to  severe  pressure  by  the  paroxysms  of  coughing,  hav- 
ing escaped  outward,  into  the  subcutaneous  cellular  tissue,  through  the  ulcer  Ihat 
lay  beneath  the  closed  glottis. 


Treatment 

Tlie  trpatment,  at  tlie  beginning,  especially  in  primary  peri- 
chondritis, niu;sL  be  antiplilogisstic  and  derivative — leeches  to  the 
neck,  the  application  oE  a  narrow  ice-bag  to  the  larynx,  swallow- 
ing pieces  of  ice,  the  inunction  of  pustulating  ointments  to  the 
neck,  the  insertion  of  a  seton. 

If  stenosis  of  the  larynx  supervenes,  we  must  proceed  accord- 
ing to  the  cause  of  the  stenosis,  as  shown  by  laryngoscopic  ex- 
amination— scarifying  the  cedema  of  the  soft  parts  about  the 
laryngeal  entmnce,  if  present,  or  opening  a  protruding  abscess 
with  the  laryngeal  knife.  If  the  latter  does  not  succeed,  or  if  the 
o tiler  attempts  to  lessen  the  stenosis  (potilticea  to  the  neck,  the 
inhalation  of  atomizer!  waiTU  fluids,  emetics)  do  not  have  the  de- 
sired effect,  we  must  proceed  to  tracheotomy  before  carbonic  acid 
poisoning  sets  in,  in  order  to  guard  against  the  disturbances 
otherwise  caused  in  the  lungs  (lobular  pneumoniEj  etc.),  by  pro- 
longed stenosis  of  the  upper  air-passages. 
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Ae  a  cnrioBity,  the  case  of  Fyffe  deserves  mention,  in  which  tracheotomy  was 
necessary  twice  within  a  short  time.  A  soldier  had  perichondritis  (probably  syph- 
ilitic) of  the  cricoid  and  thyroid  cartilages,  and  tracheotomy  was  performed  during 
a  suffocative  attack.  Seven  days  later,  a  black,  fetid  piece  of  bone  was  coughed 
up,  which  seemed  to  come  from  the  thyroid  cartilage.  Thereupon  recovery  and 
closure  of  the  tracheal  wound  followed.  Three  weeks  later  there  was  a  relapse  of 
the  perichondritis  and  a  second  tracheotomy. 

The  local  treatment  of  the  laryngeal  mncons  membrane  with 
mild  astringents,  the  inhalation  of  bromide  of  potassium  solu- 
tions, with  or  without  morphine,  may,  under  some  circumstances, 
have  a  favorable  influence  on  the  stenosis,  especially  if  large  ulce- 
rated surfaces  exist ;  but  their  effect  is  generally  transitory,  and 
probably  but  seldom  averts  the  need  of  tracheotomy. 

Abscesses  on  the  outer  walls  of  the  larynx,  originating  from 
the  thyroid  and  cricoid  cartilages,  are  to  be  opened  early. 

Perichondritis  cricoidea  may,  by  compression  of  the  pharynx, 
as  well  as  by  extension  of  the  suppurative  process  to  the  sub- 
mucous tissue  of  the  lateral  and  posterior  pharyngeal  wall  (Dit- 
trich,  Mackenzie),  occasion  such  interference  with  swallowing  and 
such  strangling,  that  nourishment  by  means  of  the  oesophageal 
tube  becomes  necessary  (Mackenzie).  The  mechanical  irritation 
of  the  laryngo-pharyngeal  aflFection,  by  the  introduction  of  the 
oesophageal  tube,  can  of  course  only  be  unfavorable. 

If,  after  the  favorable  termination  of  the  perichondritis,  laryn- 
geal stenosis  remains,  as  is  usually  the  case,  the  attempt  must  be 
made,  by  systematic  methods  of  dilatation,  gradually  to  widen 
the  passage  to  such  a  degree  that  the  canula  can  be  removed  and 
the  tracheal  wound  healed.  The  hope  of  the  spontaneous  disap- 
pearance of  stenosis  is  almost  always  illusory  ;  *  the  patients  are 
doomed — if  the  stenosis  is  not  mechanically  removed — to  wear  a 
canula  as  long  as  they  live.  It  needs  no  argument  to  convince  us 
that  this  is  very  distressing  to  the  patient,  not  only  by  reason  of 
the  annoyance  associated  with  the  removal,  cleaning,  and  reintro- 
duction  of  the  canula,  but,  as  Schroetter  very  justly  remarks,  par- 

'  According  to  Theopold's  statistics,  in  twenty-two  cases  of  perichondritis  after 
typhus,  tracheotomy  was  successful  eight  times,  so  far  as  the  preservation  of  life  was 
concerned.  In  none  of  these  eight  patients,  however,  did  the  stenosis  afterwards 
diminish  to  such  an  extent  as  to  permit  of  the  removal  of  the  canula. 
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ticiilarly  on  account  of  the  alarm  and  inquisitive  qnestioning 
which  the  sight  thereof  canses  among  the  uninitiated*  The  im- 
proved laryngo- therapeutic  measures  of  our  day  can  point  to 
many  admirable  results,  in  this  particular,  and  their  number 
would  certainly  be  much  greater  if  the  labors  of  the  laryngeal  sur- 
geon were  not  often  made  futile  by  the  lack  of  enei^y  and  pei-sist- 
ence  on  the  part  of  tlie  patients.  These  go  from  one  specialist 
to  another,  but  remain  with  no  one  long  enough  to  arrive  at  a 
permanent  result. 

The  methods  of  dilatation  are,  in  brief,  as  follows : 

1,  Dilatation  by  the  stream  of  air  of  inspiration  and  erpi ra- 
tion. The  fenestrated  canula  is  closed  externally  by  a  cork^  and 
left  closed  until  evidences  of  insufficient  breathing  appear. 

G^rbardl^  boa  reported  a  caae  cured  in  tbis  wa j.  The  changes  found,  eigM 
Tveeks  iiftcr  tracheotomy^  congisted  in  two  ridges  under  the  vocal  cords  which  onlj 
left  a  narrow,  somewhat  oblique  slit  between  them^  swelling  and  partial  immobjlitj 
of  the  left  arytenoid  cartilage^  and  a  small  defect  and  afterwards  granulation  aprout- 
ings  at  the  btiae  of  the  left  vocal  cord.  The  treatment  at  first  (from  May,  1869) 
consisted  in  the  introduction  of  a  sound  into  the  Jarjnx  through  the  tracheal  wounds 
afterwards  in  periodical  closure  of  tlie  canula.  After  the  patient  had,  in  the  mcaD- 
time,  gone  through  with  an  attack  of  pneumonia,  and  the  condition  of  things  m  th« 
larynx,  c'S|)ecially  the  mobility,  had  gradually  improved,  the  patient  wivh  able,  tit 
February,  187l»  to  lay  aside  the  canula,  ajid  in  June  of  the  same  year — therefore  two 
years  after  the  beginning  of  treatment — the  tracheal  fistula  was  closed  by  freabezi- 
ing  its  edges. 

2.  Widemiig  of  tJie  stenosis  by  means  of  dilators  and  bou furies 
has  repeati*dly  been  recommended,  and  various  instniments  hare 
been  constructed  for  that  parpose  ;  for  example,  one,  on  the 
principle  of  HeurtelDiip's  perctiteur  (Gerhardt),  and  others  on 
that  of  the  laryngeal  forceps  (Navratilj  Schroetter,  and  others). 
In  general,  little  is  to  be  expected  from  the  dilators  with  arms, 
aa  they  irritate  too  much  and  cannot  be  long  retained  in  the 
larynx.  On  the  other  hand,  according  to  more  recent  obserra- 
tions,  and  es]>ecially  to  the  experiments  of  Trendelenburg,  von 
Bruns,  Oertel,  and  especially  of  Schroetter,'  the  introduction  of 

^D.  Archiv  1  klin.  Med.  1873,  Bd.  XI.  p.  578, 

*  LaryiigologiBohe  Mittheilun^n.  IL  1874^  p,  3% ;  iind  BeJtiag  zor  Behandluiig  der 
Larjnx'SteiioBQ.  Wien,  187S, 
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smooth,  hard  bougies,  of  increasing  thickness,  is  to  be  recom- 
mended. It  is  true  that  under  the  use  of  his  tin  bougies — which 
he  leaves  in  position  for  many  hours — Schroetter  found  that,  if 
he  proceeded  rapidly  with  them,  severe  pain  in  the  neck  and 
head,  febrile  movements  and  even  new  attacks  of  pericliondritis 
and  oedema  followed ;  still  these  disturbances  aflForded  no  ground 
for  interrupting  the  treatment  while  the  tracheal  wound  was  open. 
Granulations  in  great  quantity  crowd  into  the  canal  that  is  being 
dilated,  but  are  best  removed  by  the  introduction  of  the  bougies. 
The  parts  gradually  resume  their  normal  mobility,  and,  what  is 
most  striking,  do  not  lose  their  normal  sensitiveness  by  mechan- 
ical treatment. 

Schroetter' s  results,  according  to  his  latest  publications,  are  so 
brilliant,  and  their  number  is  already  so  considerable,  that  there 
can  scarcely  longer  be  any  doubt  as  to  the  practicability  of  this 
method  of  dilatation. 

If,  however,  systematic  dilatation  should  not  accomplish  its 
end — that  is  to  say,  should  not  open  a  suflBlcient  way  through  the 
larynx  for  breathing — resection  of  the  larynx  would  still  be  in  re- 
serve for  the  worst  cases,  with  the  subsequent  introduction  of  an 
artificial  vocal  organ,  according  to  Heine's  method,  which  will  be 
more  particularly  spoken  of  hereafter,  under  the  head  of  the 
Operative  Treatment  of  New  Formations. 


LCERATIONS  AND  TUMORS  OF  THE  LARYNX. 


1.  Phthisis  Laryngis.    Consumption  of  the  Larynx. 

tit,  De  phthisi  laryngea  Dissertatio.  Montpellier.  1790. — Savvey,  Rccherches  snr  Ii 
phtliisie  laryng^e.  Paris.  1800. — Lai^nelet,  Sur  la  phthisic  laryngfee.  Paris.  1801 
Schonhach,  Dc  phthisi  laryngea.  Dissertat.  inaug.  Wilnae.  1808. — I\tpilfon^  Da 
larynx  et  de  la  phthisie  laryng(5e.  Paris.  1812. — Sigaud,  llccherches  sur  U 
phthisic  laryngCe.  Strassbourg.  1819. — Sachse^  BeitrSgc  zur  genaueren  Eennt- 
niss  der  Luftrohren-  und  Kchlkopfschwindsucht  Ilannover.  1821. —  Trauueau 
et  Belloc,  Traits  de  la  phthisie  laryngfie.  Paris.  1837. — Barth,  Hcinoire  tsar  kf 
ulcerations  des  voies  atSriennes.  Archives  g^n^ral.  1839. — Louis,  Rcchcrches  antt, 
pathol.  ct  thfirapeut.  sur  la  phthisie.  Paris.  1843,  p.  51,  et  seq. — Cless,  Beititgenir 
Pathologic  der  Tuberkulose.  Archiv  fur  physiol.  Heilkunde.  III.  p.  596.  1844. 
— Neumann,  Ueber  die  chron.,  tilcerative  Laryngitis.  Joum.  fiir  Kindcrkrank- 
heitcn.  1847. — RhHner,  Ucber  die  Ulccrationsprocesse  im  Kchlkopf.  Virchow*i 
Archiv.  Bd.  V.  1853,  p.  534,  ff. — Tovlmouch^,  Etudes  cliniques  sur  les  ulcen- 
tions  du  larynx  ct  de  la  trach^c  artbre.  Archives  gCndralcs.  1857.  July,  Aug.— 
Viflemin,  Du  tubcrculc.  Paris.  1802. — VircTioid,  Die  krankhaften  Geschwiilste. 
Bd.  II.  p.  044.  1805.— 7Vr  MaUn,  Ncdcrlandsch  Tijdschrift  voor  Ctcneeskunde. 
Treede  Afdcelig.  1805,  p.  80. — Prim,  Ueber  Larynx- Affectionen  bei  Tuberka* 
lose.  Archiv  dc*r  Ilcilknnde.  IX.  1808. — Schtiiuler,  Ueber  Kehlkopfgeschwfire 
mit  bes.  Riicks.  auf  ilire  laryngoskopische  Diagnose  und  locale  Tlienpie. 
Wiener  med.  Presse.  No.  14,  fF.  1808. — Norton,  Ulcers  of  the  larynx  nmulatiiig 
phthisis.  Brit.  Med.  Joum.  Jan.  22,  p.  78.  ISlO.—Mondl,  Ucl>cr  Kchlkopf- 
schwindsucht. Wochcnschrift  d.  Ges.  d.  Wiener  Aerzte.  No.  47. 1870. — Sehroetter, 
Ocstrcich.  Zcitschrift  f.  pmkt.  Ilcilkunde,  p.  51.  1870;  und  dcssen  laryngo- 
logische  Bfitnigc  (Jahresbericht).  1871,  p.  50,  und  1874,  p.  72. — SommerhrodU 
Ueber  die  Abhiingigkeit  phthisischer  Lungenerkrankung  von  primSren  Kehl- 
kopfaffectionen.  Archiv  f.  experimentcUe  Pathologic.  Bd.  L  p.  264.  1878.— 
R,  Meyer,  Der  gegcnwurtige  Stand  der  Prage  von  der  Kchlkopf schwindsocht 
Corrcspondcnzbl.  der  Schweizer  Aerzte.  1873.  No.  13. — M,  Mackenzie^  A  lecton 
on  laryngeal  phthisis.  Medical  Record.  Nov.   15,  1878. — Lincoln^  Laryngeal 
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phthisis.  The  New  York  Medic.  Record.  Feb.  and  March,  1874. — Seheeh,  Die 
Affectionen  dcs  Kehlkopfes  in  ihren  Beziehungen  zur  Phthise.  Bayr.  Srztl.  In- 
telligcnzblatt.  No.  25.  1874.  Marcet,  Tubercular  laryngitis.  Lancet.  Feb.  27, 
1875. — Sawyer^  Tubercular  laryngitis.  Lancet  Jan.  30,  lS75.—Bucquoy,  On 
tubercular  and  syphilitic  laryngitis.  Gazette  des  Hdpitaux.  April  20-29, 
1875. — Bertolet,  Tubercular  ulceration  of  the  larj-nx  and  trachea.  Philadel- 
phia Med.  Times.  June  19,  1875.— P</rttfr,  Laryngeal  phthisis.  St.  Louis  Med. 
and  Surgical  JoumaL  Jan.  1875. — Olasgow,  Laryngeal  disease  in  its  relation  to 
pulmonary  phthisis.  Philad.  Med.  Times.  July  10, 1875. — Koch,  On  laryngeal 
phthisis.  De  La  Haye.  Paris,  1875.— 6^torr,  Tuberculous  laryngitis.  Phila- 
delphia Med.  Times.  Dec  25,  1^1^.— Sawyer,  Notes  on  phthisical  laryngitis. 
British  Med.  Journal.  April  15,  1875. — Isambert,  On  miliary  tuberculosis  of  the 
pharynx  and  tuberculous  infiltration  of  the  epiglottis  and  larynx.  Anuales 
de  rOreille  et  du  Larynx.  No.  3.  Tome  I. — Chamberlain,  Laryngeal  phthisis. 
Proceedings  of  Connecticut  Medical  Society.  1876. — Compare  also  the  hand- 
books of  pathological  anatomy  of  Gruvcilhiei',  Uasse,  Ilokitanaky,  Foerster,  and 
Eindjleiseh;  furthermore  the  works  of  Laennec,  Buehle,  Turck,  Tobold,  Duchek, 
Mandl,  Cohneru 


Pathogenesis,  Etiology,  and  Pathological  Anatomy. 

By  laryngeal  phthisis  we  understand  only  those  ulcerations 
of  the  larynx  following  pulmonary  consumption,  and  which  are 
caused  by  miliary  tuberculosis  and  by  tuberculous  (scrofulous) 
inflammation.  The  state  of  ferment  in  which  the  entire  doctrine 
of  tuberculosis  and  phthisis  is  involved,  makes  it  appear  more 
desirable,  on  account  of  their  intimate  clinical  relations,  to  group 
together,  under  a  common  clinical  head,  those  various  different 
anatomical  processes  that  are  here  concerned.  The  clinical  desig- 
nation is  by  no  means  prejudicial  to  the  final  establishment  of  the 
nature  and  significance  of  the  individual  pathological  processes 
lying  at  the  foundation  of  the  clinical  picture.  On  the  same 
grounds  Tiirck  chose  the  still  more  general  designation  of 
*' laryngeal  diseases  standing  in  connection  with  pulmonary 
tuberculosis." 

This  is  not  the  place  to  enter  into  a  discussion  on  the  essence 
of  the  processes  lying  at  the  foundation  of  phthisis  in  general, 
and  especially  on  the  role  which  tubercles  and  tuberculous  or 
scrofulous  inflammation  play  in  pulmonary  consumption ;  we 
must  rather  refer  to  the  more  detailed  discussion  of  this  subject 
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in  Vol,  V.  and  one  of  the  later  vol  nines  [Birch-IlirscMeld's 
article  on  Scrofula]  of  thiB  CyclopEedia.  Here  only  those  points 
will  be  considered  that  are  of  value  in  understanding  the  pro- 
cesses which  take  place  in  the  phthisical  larynx. 

As  is  well  known,  loennec's  teaching  of  the  purely  tubercu- 
lous nature  of  laryngeal  phthisis  early  nnet  with  opposition 
(Louis,  Cmveilhier,  Trousseau),  and  in  the  latest  times  the  oppo- 
sition has  gone  so  far  as  utterly  to  deny  that  tubercle  is  the 
foundation  of  laryngeal  phthisis.  On  the  other  hand,  the  first 
authorities  in  pathological  anatomy,  Rokitansky,  Foerster,  and, 
above  all,  Virchow,  contend  for  the  laryngeal  tubercle — ^in  fact, 
Yirchow  just  exactly  recommends  the  larynx  as  the  most  appro- 
priate place  for  the  study  of  true  tubercle. 

According  to  Vircliow,*  the  larjngcal  tubercle  belongi  to  those  "wliich,  bein^ 
especiHUy  ex  posted  to  external  injuriea  th  rough  their  superficial  poaitiou,  very  eaailj 
break  down  on  theii"  surface,  and  produce  little,  shallnw,  simple  tu!>crculoii8  ulcers, 
without  ever  becoming  cheesy  or  giving  rine  to  anj  consjdcrahle  tumor.  Tliis  cir- 
cumstance might  e3f[)laTn  the  s^tnking  fact  tliat  cheesy  tiibtrrcles  arc  so  seldom  found 
in  the  larynx  either  during  life  or  on  post-mortem  examination— a  fact  which  bac 
always  l»een  insisted  on  with  emphasis  by  the  opponent**  of  laryngeal  tubercle* 

Foerster  '  expressea  the  same  opinion  as  Yirchow,  that  the  tu^)ercle  proceeds  from 
the  connective  tissue  of  the  mucous  membrane,  is  therefore  very  superficially  situ- 
ated, quickly  breaks  through  outwards,  and  forms  little  ulcers.  Foerster  is  of  the 
opinion  tiiat  doubt  with  regard  to  the  existence  of  true  tubercle  and  tuberctilar 
uh^ers  in  the  larynx,  can  only  result  from  the  lack  of  thorough  microscopic  ex- 
aminations. 

Other  observers  hjire  been  able  to  demonstrate,  with  certainty,  during  Ufe^  Ihe 
existence  of  miljjiry  tubrrculosis.  Ter  Maten  has  done  this  in  two  cases;  Tiirck  in 
one  case,  in  the  vicinity  of  tul>crculnus  ulcers ;"  Schcch  in  the  laryngeal  rouMrlea  (left 
posterior  cnco-arytenotd)  associated  with  perichondritis.  I  myself  have  had  the  op- 
portunity to  examine  two  such  undoubtedly  tuberculous  eruptions  within  the  larynx, 
nud  tiud  the  declaration  of  Vircliow  to  be  evidently  correct,  that  the  absence  of  cbeesy 
tnhLTrles  and  the  shallowne^is  of  the  ulcers  depend  on  the  superficial  portion  of 
thf>  tubercles  and  their  consequent  tendency  to  decay.  It  is  true  that  this  doci  not 
fi^move  the  difficulty  of  denionstrntrug  the  tuberculous  origin  of  the  ulcere;  neither 
can  this  difficulty  be  removed,  from  a  clinical  point  of  view.     The  pathologico- 

'  Krankhafte  Geschwiilste,  II.  2,  p.  64.'). 

-  Hrmtlbuch  der  pathol.  Anatomie.  11.  Aull,  1803,  p.  320. 

^  Kiinik  der  Kt^blkopfkrankheiteo,  p.  3712^  <^cl  tihe  illustrations  in  its  Atlaft.    Plato 
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anatomical  character  of  the  base  and  the  border  of  the  ulcer  is  the  only  thing  that 
is  conclusive  on  this  point 

Among  twelve  cases  of  laryngeal  ulcers  in  pulmonary  consumption,  Rheiner 
could  in  no  instance  find  the  characteristic  signs  of  crude  cheesy  tubercle.  On  the 
other  hand,  he  found,  here  and  there,  indications  of  the  fresh  tubercular  granula- 
tions of  the  mucous  membrane,  also  referred  to  by  Hasse,  mingled  with  little  round 
ulcers  of  the  same  size,  but  with  flat,  non- infiltrated  edges,  which  in  all  probabil- 
ity had  proceeded  from  those  nodules,  without  however  having  retained  the  evi- 
dences of  their  origin. 

Rindfleisch,  too,  virtually  confirms  the  existence  of  this  state  of  things,  inas- 
much as  he  states  that  he  very  commonly  finds  roundish  collections  of  cells, 
of  the  size  of  a  glandular  acinus,  at  the  base  of  phthisical  laryngeal  ulcers,  at 
some  distance  from  the  surface,  in  the  midst  of  connective  tissue  which  is  still  in- 
tact These  collections  he  can,  at  present,  only  interpret  as  being  miliary  tubercles. 
It  is  true  their  number  is  so  small,  and  they  are  such  insignificant  new-growths  in 
comparison  to  the  inflammatory  infiltration  of  the  actual  surface  of  the  ulcers,  that 
Rokitansky  is  disposed  to  look  upon  them  only  as  a  sort  of  pledge  of  the  connec- 
tion of  that  process  with  constitutional  tuberculosis.  The  greatest  importance  that 
mi«^!it  be  attached  to  them  is  that  of  permanent  irritants  tending  to  produce  inflam- 
mation, and  the  obstinacy  and  tendency  to  relapse,  which  are  peculiar  to  those 
catarrhal  inflammatory  conditions,  might  be  referred  back  to  them. 

If,  according  to  this,  we  cannot  doubt  the  occurrence  of  mili- 
ary tubercles  and  true  tubercular  ulcers  in  the  larynx,  that  does 
not  settle  the  question  of  tlie  frequency  with  which  they  occur 
as  over  against  phthisical  ulcerations  that  do  not  proceed  from 
miliary  tubercles. 

If  we  consider,  first,  the  histological  changes  which  are  offered 
by  the  latter  class,  we  have  presented  to  us,  as  the  second  form^ 
follicular  ulcerations.  These  have,  of  late,  been  most  thor- 
oughly studied  by  Rindfleisch,^  and  have  been  characterized  by 
him  in  the  following  manner : 

The  ulcerations  in  the  larynx  as  well  as  the  trachea  begin  at  the  mouths  of  the 
mucous  glands.  At  first  the  formation  of  pus  exists  in  the  excretory  ducts  of  the 
glands  as  a  muco-punilent  secretion — the  pus  is  produced  in  the  subepithelial  con- 
nective tissue  of  the  excretory  duct  of  the  gland  and  poured  into  the  latter ;  very 
soon,  however,  it  degenerates  into  pus  formation  with  loss  of  substance,  into  ulcer- 
ation. A  circular,  flat,  funnel-shaped  ulcer  arises,  with  a  narrow,  but  intensely 
yellow  border,  by  which  it  is  sharply  distinguished  from  the  surrounding  hyper- 
remic  mucous  membrane.     In  the  middle  of  the  loss  of  substance,  the  deepest  point 
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of  the  floor  of  the  Blcer  Is  formed,  either  by  the  widened  excretory  canal  or  the 
gland  itself,  or — after  auppurfttion  of  the  body  of  the  gland — by  a  round  caiity 
corresponding  to  iL  The  original  eharactenatics  of  the  ulcer  are  not  obliterated 
until,  in  its  further  course,  it  extenda  laterally  as  well  as  ia  depth.  By  the  conflu* 
ence  of  contiguous  ulcers,  for  example,  the  grape-shaped  outlines  appear,  which 
haye  generally  been  looked  u]>on  as  characteristic  of  tubercular  ulcers^ — in  fact,  the 
grape-9haj)e  is  particularly  pretty  here  and  more  distinctly  marked  than  in  tubercu- 
lous ulcerations  of  the  intestines.  The  advance  of  the  floor  of  the  ulcer  in  depth 
ia  especially  favored  by  suppuration  of  the  bodies  of  t!*e  mucous  glands.  A  puru- 
lent inflammation  of  the  enveloping  and  interstitial  connective  tisaue  of  the  gland 
leads  to  the  decay  and  dissolving  of  the  acini ;  tlie  entire  gland  melts  away ;  and 
when  we  remeuiber  that  the  mucous  glantls  of  the  air-passages  do  not  lie  in  the  mu- 
cous but  in  the  eulimucous  tissue,  we  understand  why  just  these  ulcers  most  rapidly 
ioducc  deep-seated  destruction.  In  fact,  we  very  soon  find  the  floor  of  the  ulcer  in 
the  vicinity  of  the  cjirtilaginous  migA  or  of  the  laryugeal  cartilages,  and  herewith 
a  new  Beld  of  disturbance  is  opened. 

Accordiog  to  tins  representation  of  Rindfleisch^B,  then,  the 
primaiy  condition  in  this  form  of  plithisical  ulcers^  aside  frum 
the  scrofiilous  or  tubercular  diathesis,  would  be  f3ipuruh3nt  folli- 
cular catorrA,  which  only  gives  occasion  to  deeper  alterarions 
Tinder  the  influence  of  that  diathesis.  It  is  partly  the  abundant 
inflammatory ,  new  cell -formation  m  the  subepithelial  connective 
tissue,  partly  the  vulnerability  of  the  latter  and  of  the  epithelial 
covering  of  the  follicles,  which  leads  first  to  the  breaking  down 
of  the  excretorj"  duct  of  the  gland  and  gradually  to  the  purulem 
melting  down  of  the  entire  gland  body. 

A  similar  account  of  the  pathogenesis  of  follicular  ulceration 
had  already  been  givt^n  by  Kheiner ;  he,  however,  supported  by 
the  authority  of  Louis,  as  ^vell  as  by  the  works  of  Hastings  and 
Horace  Grp(^n,  associates  this  alteration  less  with  pulmonary 
consumption  tlian  with  chronic  pharyngitis  (Clergyman's  Sore 
Throat,  Hastings).    His  description  of  the  processes  is  as  follows : 

lu  the  interior  of  the  individual  glandular  sacs  a  considerable  proltferatioii  of 
cell  elements  takes  place,  whereby  they  are  largely  distended.  The  tender  oonoec- 
tive  tissue  lying  iK'tweon  them  is  thinned,  the  wallj3  of  the  same  keep  drawing  nearer 
t<>gcther  ^nA  form  very  tlnn  divii^icni  walls,  which  finally  burst,  so  that  the  Mogk 
coinpiirtmcnts  unite  to  form  one  common  cavit_v,  and  their  contents  flow  together  in 
a  Inrgcr  collection,  which  is  sutTouuded  Ijy  the  common  connective-tissue  envelope, 
and  forms  a  prominence  riding  above  the  level  of  the  surrounding  mucoiii»  mem- 
braue.      At  their  apex  there  h  u  little  yellowish- white  point,  and  on  pre»ar«  i 
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drop  of  a  similarly  colored,  creamy  fluid  escapes,  which  sometimes  no  longer  contains 
any  formed  elements,  but  only  presents  a  finely  granular,  molecular  mass.  It  is  a 
little  abscess,  whose  cover  finally  bursts  through  thinning,  whereupon  its  contents 
are  evacuated,  and  the  beginning  of  an  ulcerating  surface  remains,  whose  outlines  are 
formed  by  a  thickened  ring. 

This  description  of  Rheiner's,  as  well  as  his  statement  with 
regard  to  the  seat  of  these  ulcers,  "corresponding  to  the  prin- 
cipal seat  of  the  glands,  especially  at  the  base  of  the  epiglottis, 
extending  to  the  upper  vocal  cords  and  along  the  anterior  sur- 
face of  the  arytenoid  cartilages,  never  on  the  border  of  the  true 
vocal  cords,  but  a  few  lines  below  them,  and  from  there  down 
into  the  trachea,"  justifies  the  conclusion  that  Rheiner's  folli- 
cular ulceration  is  probably  etiologically  identical  with  that 
described  by  Rindfleisch,  since  laryngoscopic  examination  has 
shown  that,  in  the  chronic  pharyngitis  of  the  writers  above 
referred  to,  there  is  indeed  chronic  catarrh  of  the  larynx  and 
pharynx,  and  eventually  also  hypertrophy  of  the  glands,  but 
extremely  seldom  any  ulceration. 

A  third  form  of  phthisical  ulcer  seems  to  proceed  neither 
from  degenerated  tubercles  nor  from  ulcerated  follicles,  but 
from  a  specific  infiltration  of  the  subepithelial  layer  of  the 
mucous  membrane  with  cells  and  nuclei.  Rheiner  already  de- 
scribed this  infiltration  of  the  mucous  membrane  with  little  round 
cells  and  nuclei,  which,  when  occurring  to  but  a  slight  degree,  is 
confined  to  the  subepithelial  stratum,  but  when  more  largely 
developed  causes  a  circumscribed  swelling  of  the  mucous  mem- 
brane, conceals  the  tissue  elements  thereof,  and  is  surrounded  by 
a  distended  network  of  blood-vessels.  On  section  the  swollen 
tissue  of  the  mucous  membrane  appeared  of  a  grayish-red  color, 
almost  like  marrow,  and  similar  to  the  typhous  infiltrations  ; 
still  he  could  find  no  glandular  organs  whatever  as  the  starting- 
point  of  this  cell-proliferation.  Ulcers  gradually  establish  them- 
selves upon  these  infiltrated  regions,  whose  form  and  depth  de- 
pend essentially  upon  the  histological  structure  of  the  subjacent 
parts. 

According  to  Rheiner,  it  is  particularly  the  elastic  stratum  that  for  a  long  time 
resists  the  progress  of  destruction,  and  this  is  especially  effective  in  the  true  vocal 
cords.     If  the  elastic  layer  is  finally  also  destroyed,  this  is  very  little  likely  to  take 
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pkce  tranBYcrBelj,  but  ratber  by  means  of  the  separation  of  the  bimdles  of  fibret 
that  are  united  loLigitudmuLlj,  and  thus  interstices  are  f  oruied  Lengthwise,  which  keep 
growing  broader  aud  deeper  through  the  successive  castiug-off  of  filamtinU.  Thus 
the  beginning  and  more  superticial  ulcerations  of  the  Tocal  cords  aknost  alwaja 
possess  an  elongated  Jfu(  Jhrm^  not  that  uuiforni,  roundish  or  ragged  coufigumtioD, 
with  a  tendency  to  the  formation  of  fnnnel-shaped  deprc^ions,  wjiich  i^  to  be  found 
in  the  softer  parts  whem  the  mucous  mcmbmne  docs  not  possesB  that  wealth  of 
elastic  elements  nor  theit*  arrangement  in  bands,  and  destruction  is  nut  limited  in 
any  durection.  In  the  cikvity  below  the  vocal  cords  as  well  as  in  the  trachea,  where 
the  arrangement  of  fibres  is  moio  perpendicular,  the  ulcers^  according  to  RUcincr, 
show  a  form  more  elongated  from  above  downwards,  and  it  is  not  till  the  elastic 
layer  is  destroyed  that  they  assume  uniform  diiuensionfl  and  even  show  a  t4?ndency  to 
extctisiim  laterally,  when  tlie  destruction,  for  instance,  has  reached  the  uiusculsr 
layer  on  tin:  posterior  wall  of  the  trachea,  the  fibres  of  which  we  know  run  in  i 
transverse  direction. 

Rheiner  also  makes  a  successful  attempt  to  explain  the  local 
predilection  of  the  lUeers  when  he  credits  it  to  the  mechanical 
inrtuenceSj  the  pressure,  the  distortion,  to  which  the  mucous 
meinbmne  is  unceasingly  exposed  during  the  functional  activity 
of  tile  larjaix.  Tlie  pressure  and  the  distortion  which  the  tipr? 
of  the  vocal  processes  and  the  inter-aiytenoid  region  undergo 
during  phonation,  and  whicli  the  cartilages  of  Santorini  and  the 
border  of  tlie  ar3"teno-epiglottidean  bands  experience,  through 
the  epiglottis,  during  deglutition,  are  certainly  of  the  greatest 
consequence  as  sources  of  irritation.  In  view  of  the  great  vul- 
nerability  of  the  tissues  in  scrofulous  and  tubercular  organisms, 
and  the  specific  tendency  of  the  same  to  react,  on  comparatively 
Blight  irritation,  witli  abundant  cell-inHltmtion  and  incomplete 
retrograde  metamorphosis^  the  raechanical  causes  above  men- 
tioned suffice  to  excite  an  inflammatory  celUproliferation  in  the 
mucous  membrane,  with  secondary  destruction  through  caseation 
of  the  cell-membrane. 

A  fonrth  f^irm,  the  most  siiperficial  and  flattest  of  the 
phthisical  ulcers,  has  long  been  distinguished  from  those  pene- 
tmting  more  deeply  under  the  name  of  apJdhnus  or  erosion 
fdccfH^  and  the  anatomical  aud  clinical  ])eculiarities  of  the  same 
have  been  thorouglily  established. 

The  fact  that  fresh,  flat  ulcers  with  a  gray  floor,  and  of  very 
great  extent  by  reason  of  confluence,  are  very  frequently  found, 
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amongst  consumptives,  in  the  trachea  and  larynx,  alongside  of 
evidently  older  and  deeper  losses  of  substance  in  the  larynx,  has 
of  course  always  attracted  the  attention  of  pathologists.  They 
were  regarded  in  part  as  being  tuberculous  and  identical  with 
the  deeper  ulcers,  only  of  more  recent  date,  and  as  having 
appeared  but  shortly  before  death ;  or  as  being  ulcers  from 
corrosion  or  infection^  called  forth  by  the  irritating  influence  of 
the  ichorous  secretion,  proceeding  from  cavities,  on  the  super- 
ficial layer  of  the  mucous  membrane,  loosened  by  long-continued 
catarrh. 

Louis,  who  first  sought  to  establish  this  latter  view,  based  it 
principally  on  the  fact  that  these  ulcers  were  chiefly  found  on 
those  parts  on  which,  by  reason  of  the  anatomical  construction 
of  the  upper  air-passages  and  the  posture  of  the  patient,  the 
secretions  remained  longest  in  contact  with  the  mucous  mem- 
brane, viz.,  on  the  posterior  and  lateral  walls  of  the  trachea,  on 
the  vocal  cords,  especially  their  posterior  commissure,  and, 
finally,  on  the  inferior  surface  of  the  epiglottis.  Rheiner  main- 
tained a  very  reserved  position  over  against  this  etiological  con- 
ception, but,  with  regard  to  histological  relations,  called  atten- 
tion to  the  fact  that,  in  the  neighborhood  of  these  "  aphthous" 
ulcers,  whose  margins  showed  no  trace  of  elevation  or  infiltra- 
tion, one  might,  indeed,  sometimes  find  little  flat  elevations,  but 
that  these  seemed  to  be  foimed  by  a  serous  exudation  into  the 
most  superficial  layer  of  the  mucous  membrane — at  least,  that 
no  infiltration  of  formed  constituents  into  the  tissues  of  the 
mucous  membrane  could  be  demonstrated.  The  superficial 
throwing  oflf  of  the  constituents  of  tissue  seems  sometimes  to 
originate  from  these  serous  exudations,  sometimes  from  the 
mouths  of  the  glands. 

Later  observers  confirm  these  results  in  general,  especially 
the  absence  of  miliary  tubercles  and  of  cell-infiltrations  at  the 
base  and  in  the  neighborhood  of  the  ulcers.  Some  have  gone  so 
far  as  to  regard  the  ulcers  as  catarrhal  erosions  or  ulcers  without 
any  specificity.  To  this  I  cannot  agree.  These  flat,  numerous 
ulcers  are  just  peculiar  to  pulmonary  phthisis  —  Trousseau 
already  declared  that  he  had  seen  them  only  in  phthisical  subjects 
— whereas  they  ai'e  not  developed  even  in  very  old  bronchial 
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catarrhs.  A  direct  local  relation  to  the  cavities  is  also  not 
seldom  very  distinctly  demonstrable.  In  making  post-mortem 
f^xaminations  of  phthisical  patients,  in  whom  nleeiutive  degen- 
eration was  exclusively  confined  to  one  snperior  lobe,  I  have 
repeatedly  seen  the  flat  ulcers  extend  from  the  main  bronclnis  of 
the  superior  lobe,  through  the  main  bronchus  of  the  lung  of  that 
side,  to  the  tmchea  and  the  larynx,  while  not  an  ulcer  could  be 
found  in  any  of  tlie  other  bronclii.  Such  observations  force  us 
to  accept  the  doctrine  of  an  infections  and  destructive  effect  of 
the  secretion  of  the  cavity  on  the  most  superficial  layer  of  the 
mucous  membrane,  although  the  questions  of  wherein  this  lies 
and  why  it  does  not  appear  in  all  phthisical  patients,  still 
remain  to  be  answered.  The  possibility  that  these  aphthous 
ulcers  may,  after  all,  proceed  from  decaying  miliary  tubeiTles  is 
by  no  means  excluded  by  the  observations  made  thus  far. 
Foerster^  does  not  hesitate  to  declare  that,  according  to  hia 
investigations,  most  of  the  so-called  aphthous  ulcers  are  really 
tuberculous,  though  some  rest  upon  a  flat  diphtheritic  exuda- 
tion. Rindfleisch,  too,  on  the  one  hand,  emphasizes  tlie  infec- 
tions quality  of  the  products  of  scrofulous-tuberculous  destmc- 
tive  processes,  rich  in  cells  and  detritus,  and,  on  the  other  hand, 
the  tendency,  produced  through  tlie  mechanical  lesiou,  to  the 
formation  of  erosions,  which  constitute  true  points  of  Inocuia' 
lion. 

As  we  have  seen  above,  attention  was  called  by  Rheiner 
already  to  the  meclianical  irritations  of  tlie  mucous  membrane, 
wlucli  are  especially  effective  just  in  the  larj^nx,  and  their  sig- 
niflcauce  in  the  production  of  intlammatory  initations,  with  cell- 
iutiltration  and  ulcer-formation  in  the  natumlly  vulnerable 
murous  membiane,  is  insisted  on  by  most  recent  authoi-s.  In 
reality  it  is  those  parts  most  exposed  to  mechanical  irritation  ia 
the  acts  of  phonation  and  deglutition  which  are  generally  first 
and  always  most  constantly  and  extensively  affected :  the 
mucous  membmne  of  tlie  vocal  processes,  the  inter-ar^'lenoid 
region,  thf>  vocal  cords,  the  cartilages  of  Santorini,  and  the 
aryteno-epiglottidean  ligaments.     Here  are  established  both  the 
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more  acute  superficial  losses  of  substance  just  mentioned,  and 
the  chronic  ulcers  which  no  doubt  chiefly  originate  from  the 
follicles. 

It  is  manifest  that  the  latter  wiU  be  most  frequent  in  those  localities  in  which 
the  racemose  glands  are  most  abundantly  situated,  and  which  at  the  same  time  arc 
liable  to  frequent  and  energetic  mechanical  irritants;  such  a  locality  is  the  posterior 
wall  of  the  larynx,  the  inter- arytenoid  region,  the  mucous  membrane  of  which,  at 
every  phonation,  is  thrown  into  fine  vertical  folds,  by  the  contraction  of  the  arytaj- 
noideus  muscles  and  the  consequent  juxtaposition  of  the  arytenoid  cartilages,  these 
folds  disappearing  again  as  they  separate.  This  folding  of  the  mucous  membrane 
during  phonation  amounts  to  a  veritable  pressure  when  the  mucous  membrane  or 
glandular  tissue  is  thickened  by  catarrh,  and  on  the  juxtaposition  of  the  cartilages 
is  crowded  forward  between  the  vocal  processes  as  a  fold  (laryngoscopically  visible). 
If  there  is  now  a  specific  catarrh,  with  abundant  cell- infiltration  of  the  mucous 
membrane,  termination  in  a  destructive  process  must  certainly  be  materially  favored 
by  these  mechanical  injuries. 
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tsenoideiis  muscle,  backwards  into  the  pliarjnx,  just  as  it  like- 
mse  extends  to  the  aryteno-epiglottidean  ligaments  and  the 
inner  surface  of  the  epiglottis,  Tims  the  entii^  iimer  surface  of 
tlie  ui)])er  larynx  may  finally  be  ulceiuted,  and,  through  the  par- 
ticipation of  the  muscles,  the  cartilages  and  the  joints,  as  well  aa 
cpdematous  swelling  of  the  submucous  tissuCj  the  functions  of 
the  kirynx  may  be  deeply  injured. 

It  is  undoubtedly  possible  for  the  chronic  ulcers  to  terminate 
in  healing — isolated  instances  of  this  kind  are  communicated  by 
various  autliors,  and  I  myself  have  treated  two  such  eases  in 
wliich  tlie  cicatrix  could  be  demonstnited  on  post-mortem  exam- 
ination—but such  a  result  is  very  rare.  The  cheesy  degeneitition 
liaving  ceased,  a  permanent  connective  tissue  may  form  at  the 
base  and  in  tlie  neighborhood  of  the  ulcer,  which  linally  contracts 
to  a  radiated  cicatrix. 

It  is  true  that  new  ulcers  generally  develop  afterwards,  so 
that  the  healing  of  a  single  one  is  after  all  of  very  little  prognostic 
signiticance. 

We  have  already,  above,  given  prominence  to  the  fact  that 
the  patliogeny  of  laryngeal  plithisis  presupposeSj  as  an  etiologi- 
cal basis,  the  existence  of  a  hereditary  or  acquired  disposition 
thereto.  An  important  question  which  must  here  be  discussed 
relates  to  the  order  tf  time  or  priority  existing  betweeji  laryn* 
gml  'pJiihi^iH  and  'ptdmonary  jMhisis. 

The  view  whicli  passed  current  at  the  beginning  of  the  nine- 
teen! !i  century,  that  laryngeal  ])ht]iisis  might,  in  rare  cases,  arise 
without  ]jrevious  pulmonary  consumption,  and  might  even  itself 
produce  the  pulmonary  affection,  was  overthrown  by  Louis  with 
the  assertion  that  pulmonary  phthisis  always  preceded  lari'^ngeal 
phthisis,  even  though  it  might  not  always  be  demonstmble. 
This  view  of  Louis  lias  been  extensively  opposed.  I  mention 
among  its  opponents  only  Trousseau  and  Belloc,  Albers,  Andral, 
Ruehle,  Waldenburg,  Ter  Maten,  Sammerbrodt ;  but  the  opposi- 
tiou  is,  no  doubt,  only  directed  against  tlie  absolute  negation. 

Every  clinician  must  surely  recognize  it  as  fJie  rult,  that 
laryngeal  ulcemtion  is  preceded  by  a  destructive  pulmonary 
afTeetion ;  and,  according  to  my  experiencej  I  should  designate 
it  as  a  rule  which  has  but  few  exceptions. 
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For  about  fifteen  years  I  have  given  special  attention  to  this  subject,  having  a 
large  amount  of  material  for  observation  at  my  command,  and  thus  far  I  have  not 
found  a  ccMe  of  phthisical  ulcers  of  the  larynx  in  which  I  could  not  demonstrate 
either  fresh  or  old  consolidations  in  the  lungs,  especially  at  their  apices.  The  care- 
ful examination  of  the  apices  of  the  lungs,  with  reference  to  the  air  they  contain, 
and  especially  with  regard  to  their  comparative  height^  which  E.  Seitz,  of  Giessen, 
first  recommended,  and  the  significance  of  which  I  first  urged  before  the  meeting  of 
Naturalists  and  Physicians  in  Frankfort  in  1867  (Section  for  Internal  Medicine),  is 
of  cardinal  importance  in  the  decision  of  the  very  question  before  us.  The  flatten- 
ing of  one  apex  as  compared  to  the  other  permits  one  to  recognize  slight  cicatiicial 
contractions  of  the  parenchyma  at  a  time  when  the  patient,  without  regard  to  this 
point,  must  have  been  pronounced  sound,  as  to  his  lungs,  as  even  the  signs  of 
catarrh  of  the  apex  and  of  diminished  air-contents  may  fail  in  individual  cases. 

I  will  not  deny  that  exceptions  to  this  rule  occur,  and  that 
other  observers  have  seen  what  I  could  not  observe.  As  Buhl  ^ 
has  already  shown,  nothing  wonderful  is  to  be  found,  d  priori^ 
in  such  an  appearance  of  laryngeal  phthisis,  as  in  a  well-pro- 
nounced phthisical  constitution  the  first  eruption  may  take 
place  in  some  other  organ  tlian  just  in  the  lungs,  and  sometimes 
does  so  take  place,  and  as,  furthermore,  we  cannot  deny  the 
possibility  tliat  pieces  of  detritus  thrown  off  by  the  laryngeal 
ulcers  and  coarser  pieces  of  tissue  may  be  drawn  into  the  lung 
during  inspiration  and  here  produce  phthisis.  But  I  would 
assert,  on  the  ground  of  clinical  experience,  that  such  an  order  of 
development  is  certainly  very  rare  indeed. 

Sommerbrodt  has  sought  directly  to  demonstrate  the  possibility  of  a  secondary 
development  of  pulmonary  disease  from  a  primary  laryngeal  suppuration  by  experi- 
ments on  animals.  In  squirrels  who,  so  far  as  their  constitution  is  concerned,  seem 
to  occupy  the  same  place  amongst  animals  that  persons  with  a  hereditary  predisposi- 
tion to  phthisis  do  in  the  human  race,  he  produced  acute  inflammation,  caseation 
and  suppuration  by  mechanical  irritation  of  the  larynx  (drawing  through  it  a  fine 
iron  wire,  heated  red),  following  which,  in  the  course  of  some  days  or  weeks,  was  a 
pulmonary  disease  whicli  Sommerbrodt  is  disposed  to  regard  as  'peribronchitis  puru- 
lenta^  although  the  purulent  breaking  down  of  the  peribronchitic  cell-infiltration  was 
not  o])served,  perhaps  Ijy  reason  of  the  too  early  death  of  the  animals.  In  dogs 
mechanical  interference  did  not  have  this  result. 

However  interesting  the  result  of  these  experiments  is,  they  have,  after  all,  no 
direct  bearing  on  the  question  of  the  relative  time  at  which  laryngeal  phthisis  in 
the  human  subject  is  developed,  as  the  primary  disturbances  here  are  essentially 
different. 
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As  regards  t\ie  frequency  of  laTyngeal  phiJilsiSy  according  to 
the  statistics  of  Willigk,  which  are  generally  cited,  it  is  not  as 
frequent,  in  comparison  to  pulmonary  and  intestinal  phthisis,  as 
is  commonly  supposed.  But  this  question  undoubtedly  demands 
renewed  statistical  investigation,  based  on  the  largest  possible 
amount  of  materiaL  According  to  AVilligk/  1317  ''  tuberculous'' 
bodies  showed  laryngeal  affections  only  237  times — that  is,  in  13.8 
per  cent  (14.3  per  cent,  of  men^  11.3  per  cent,  of  women)  ;  while 
intestinal  affections  were  shown  in  49, t>  per  cent,  of  all  the  cases. 

Symptomatology, 

The  precursors  of  tubercular  laryngeal  affections  are  often 
TPTY  insignificant  evidences  of  functional  weakness  of  the  organ: 
a  certain  sensitiveness  of  the  organ,  a  lack  of  ring  to,  and  ready 
failure  of,  the  voice  at  every  exertion  (speaking,  singing),  the 
occui'rence  of  hoarseness  on  taking  a  slight  cold,  Laryngoscopic 
examination  shows  partial  injection  and  swelling  of  the  vocal 
processes,  of  tlie  inter- arytenoid  region  and  the  cartilages  of 
Santorini ;  but  often,  also,  quite  the  opposite — a  striking  ana&mia 
of  the  mucous  membrane  and  not  seldom  paresis  of  the  muscles. 
These  changes,  in  themselves^  would  not  give  occasion  to  any 
serious  alarm,  if  the  family  history  did  not  reveal  phthisis  in  one 
parent,  and  careful  examination  of  the  apex  of  the  lungs  did 
not  show  clianges  of  some  kind  (dulness  on  percussion,  flattening 
of  the  apices,  an  expiratory  murmur  audible  in  the  subclavian 
region  (liuehle),  catarrhal  sounds,  prolonged  expiration,  w^eak- 
ness  of  the 'respiratory  murmur. 

Witli  proper  care  and  appropriate  medical  treatment  this 
irritability  and  anaemia  of  the  mucous  membi"ilne,  as  well  as  the 
niuscuhir  weakness,  may  entirely  disappear ;  but  in  such  pa- 
tientSj  in  spite  of  all  care,  the  larynx  remains  a  weak  point.  Tlie 
catarrhal  conditions  finally  become  permanent.  Erosions  and 
flat  ulcers,  surriundt*d  by  a  narrow  injected  areola,  are  now 
developed  on  the  vocal  process  or  between  the  arytenoids,  sel- 
dom, just  at  first,  in  other  parts  of  the  larynx.  The  ulcers  at  the 
base  of  tlie  arytenoids,  as  well  as  those  between  the  eornicula,  at 
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first  often  show  nothing  but  their  jagged  edges,  which  sometimes 
sprout  up  like  papillae.  It  is  only  when  the  plate  of  the  cri- 
coid and  the  arytenoids  are  naturally  directed  strongly  back- 
wards, and  when  the  head  is  bent  far  back,  that  it  is  possible 
to  obtain  a  view  of  such  ulcers  upon  the  inclined  plane  thus 
presented. 

The  accompanying  drawing  of  Tiirck's  gives  an  instructive 
picture  of  this. 

Catarrh  of  the  surrounding  soft  parts  seldom  fails  ;  the  injec- 
tion and  swelling  of  the  mucous  membrane  is  developed  to  a 
varying  degree ;  habitual  exertion  of 
the  voice,  and  other  injuries,  of  course 
have  an  influence  essentially  for  the 
worse.  The  disturbances  of  the  vo  ice^ 
the  hoarseness,  which  may  even  ad- 
vance to  aphonia,  the  impurity  of 
the  voice,  the  easy  exhaust ibility  of  yxo.w. 

the    power     of     phonation,    depend    in        PhthWcalulccronthejK>».torior  Uryngeal 
•I  ^  J  tr  walL    Secondary  penchoauntis  laryngea. 

each  individual  case  on  the  amount 

of  catarrhal  changes  that  accompany  the  ulcer  and  on  any  paresis 

or  paralysis  of  the  muscles  that  may  exist. 

With  reference  to  the  motor  disturbances  which  occur  here 
so  often,  we  must  distinguish  between  the  muscular  paresis 
which  is  frequent  at  the  beginning  of  laryngeal  disease,  and 
which  appears  to  depend  on  the  general  ansemia  of  the  soft  parts 
within  the  larynx  (Rud.  Meyer),  and  the  paralysis  of  the  right 
vocal  cord,  dependent  upon  paralysis  of  conduction  of  the  right 
recurrent  laryngeal  nerve,  which  is  often  found  imbedded  and 
constricted  in  the  hard,  thickened  pleural  tissue  about  the 
apex  of  the  right  lung  (Gerhardt).  The  former,  as  Rud.  Meyer 
has  demonsti-ated,  may  be  quickly  removed  by  appropriate  treat- 
ment, while  the  paralysis  of  the  recurrent  laryngeal  just  de- 
scribed is  inaccessible  to  treatment.  Finally,  the  existence  of 
muscular  paresis  in  the  final  stages,  when  inflammatory  oedema 
has  infiltrated  the  submucous  tissue  and  sarcolemma,  may  be 
explained  by  this  circumstance,  notwithstanding  that  it  is  hard 
to  prove,  as  tlie  intense  oedema  of  the  soft  parts  and  the  changes 
in   the  cartilages  and  the  cricoarytenoid  articulations  at  the 
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same  time  cause  mecbanical  hindrances  to  tlie  locomotion  of  the 
arytenoid  cartilages. 

In  cases  in  which  there  is  no  paralysis,  in  which  the  ulcers  are 
small  and  hidden,  and  the  catarrhal  disturbances  slight,  every 
reason  for  suspecting  the  presence  of  an  ulcer  may  be  la^^king, 
and  its  existence  may  only  be  established  on  post  mortem  exami 
nation. 

CougJi^  so  far  as  it  depends  upon  the  laryngeal  trouble  alone^ 
is  generally  very  insignificant ;  it  expels  at  first  mucus,  after- 
wards muco- purulent  sputa,  to  which  little  shreds  of  blood  are 
sometinies  attached.  According  to  Rnehle,  in  rare  instances  of 
deep  ulceration,  it  is  possible  to  demonstrate  the  presence  of 
straight  elastic  fibres,  w^hich  can  easily  be  distinguished  from 
the  looped,  chamcteristically  arranged  elastic  elements  of  the 
lung  tissue. 

At  first,  and  sometimes  during  the  entire  coarse  of  the  affec- 
tion, no  complaint  is  made  of  pain;  but  in  some  patients,  who 
complain  of  no  spontaneous  pain,  this  may  be  praduced  by 
pressure  on  the  larynx,  especially  it  the  attempt  is  made  to 
grasp  it  from  both  sides  at  once  at  the  height  of  the  arytenoid 
cartilages. 

The  manifestations  of  phthisical  laryngeal  ulceration  appear 
much  more  intense  when  tlie  superficial,  more  acute  ulceration 
Bpreacls  itself  over  the  greater  part  of  the  interior  of  the  larynx 
and  the  trachea,  over  the  inner  surface  of  the  epiglottis  and  the 
posterior  surface  of  the  arytenoids— as  is  the  case  in  all  instances 
in  which  the  larynx  is  prominently  affected,  especially  towards 
the  end  of  life*  In  these  cases  there  is  generally  a  burning  pain, 
which  is  increased  on  speaking,  swallowing,  and  through  the 
irritation  of  the  abundant  muco-purulent  secretion  ;  every  act 
of  swallowing  becamps  torture,  and  all  the  patient's  complaints 
are  concentrated  upon  this  difficulty  of  swallowing.  Tlie  almost 
constant  cedematous  infiltration  of  the  submucous  tissue  of  the 
epiglottis  and  the  aryteno-epiglottidean  folds  prevents  the  com- 
plete closure  of  the  laryngeal  entrance,  so  that  even  on  the  most 
careful  swallowing  of  fluid  nutriment  a  small  quantitj^  of  it 
flows  into  the  larynx  every  time,  and  provokes  the  most  distress- 
in  r^  nnrrywntsi  of  rmifrli  
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The  laryngeal  mirror  permits  ns,  to  a  great  degree,  to  look 
orer  the  extensive  ulcerated  surfaces,  and  by  showing  the  cir- 
cumscribed oedemas  and  the  immo- 
bility of  one  or  both  arytenoids,  or 
the  defects  in  the  epiglottis,  enables 
us  to  form  an  opinion  as  to  the  sec- 
ondary involvement  of  the  perichon- 
drium and  destruction  of  the  carti- 
lages. 

The    cough,    during    this    stage,     is        Extcn^iro  phthWcal  ulceration   of   the 
11  •4.1.^^  ^     larynx,    a,  b.  c,  Remnant8  of  the  epiglottis. 

generally  without  tone  or  power,  on  Afterxarck. 
account  of  insufficient  closure  of  the 

glottis,  and  for  this  reason  is  very  fatiguing  to  the  patient.  The 
voice  is  usually  entirely  lost.  Ulcerative  destruction  of  the 
vocal  cords,  their  loosening  from  the  vocal  processes,  immobil- 
ity of  the  vocal  cords  and  of  the  arytenoids  as  the  result  of 
necrosis  of  the  cartilage,  of  muscular  paralysis,  or  of  dense 
oedema,  are  the  usual  causes  of  the  terminal  aphonia.  Not  sel- 
dom one  hears  the  patients,  who  are  only  able,  as  a  rule,  to  make 
themselves  understood  in  a  hoarse  whisper,  at  times  speak  up, 
though  not  without  an  effort,  in  a  deep,  rough,  and  monotonous 
voice.  These  deep,  impure  tones  are  caused,  as  one  can  easily 
satisfy  himself  laryngoscopically,  chiefly  by  vicarious  vibrations 
of  the  false  cords,  which,  during  phonation,  are  approximated 
to  the  median  line  by  the  thyreo-arytsenoideus  externus  muscle, 
and  are  thrown  into  coarse  vibrations  by  the  current  of  air.  The 
cough,  too,  is  accompanied  by  the  deep  sonorous  vibrations, 
though  it  sounds  flat  and  powerless,  as  the  energy  of  the  expira- 
tory muscles  as  well  as  the  power  of  closing  the  larynx  is  re- 
duced to  a  minimum. 


Diagnosis. 

As  a  general  rule,  no  difficulty  is  found  in  establishing  the 
diagnosis  of  ulcerative  laryngeal  phthisis,  when,  in  addition  to 
the  alterations  above  described,  the  symptoms  of  pulmonary 
phthisis  can  be  clearly  demonstrated.  Not  rarelj^  however,  it 
becomes  a  very  difficult  matter,  at  first,  if  the  diagnosis  of  a 
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pulmonary  affection  is  not  established  beyond  all  doubt,  espe- 
cially if  a  moderate  but  obstinate  catarrh  and  a  limited  ulcera- 
tiou  exists  iu  a  well-uourished  person  not  hereditarily  predis- 
posed,  or,  when  this  state  of  things  is  found  iu  a  uerFona 
subject,  especially  a  woman,  accompanied  by  muscular  paresis. 
Here  we  must  depend  for  a  decision  upon  the  further  coarse  of 
the  affejction,  and  especially  upon  the  result  of  systematic  local 
and  general  therapeutic  interference.  Neither  tlie  catarrli  nor 
the  ulceration  of  phthisical  subjects  presents  any  characteristic 
signs  by  which  it  could  be  recognized  as  such.  The  attempts 
made  to  establish  pathognomonic  peculiarities  cannot  be  said  to 
have  succeeded. 

Under  some  circumstances,  the  differential  diagnosis  between 
phthisical  and  syphilitic  ulcers  may  present  great  difficulties. 
Generally  we  find  a  sufficient  number  of  fixed  points  for  oiu* 
guidance  in  the  evidences  of  syphilis  in  the  jjliarynx,  the  fact 
of  the  descent  of  tlie  ulcemtiona  from  the  lateml  portions  of  the 
pharynx  on  to  the  epiglottis  and  the  aryteuo-epiglottidean  folds, 
the  existence  of  great  defects  in  the  epiglottis,  and,  on  the  other 
hand,  the  absence  of  pulmonary  phthisis,  as  well  as  the  charac- 
ter of  the  ulcers  themselves  (see  next  chapter).  But  when,  as  is 
tolerably  often  the  case,  evidences  of  pulmonary  disease,  with 
simultaneous  ulceration  of  the  larynx,  appear  in  a  person  suffer- 
ing from  old  syphilitic  trouble  in  the  pharynx,  we  may^  under 
some  circumstances,  in  spite  of  the  most  careful  weighing  of  all 
points  of  diagnostic  importance,  be  forced  to  base  our  diagnosis 
more  on  tlie  results  of  treatment  (ex  juvautibus  et  nocentibus)* 

According  to  my  experience,  it  is  hardly  possible  to  con- 
found tubercular  ulcers  with  the  rare  lupous  ulcerations  of  the 
epiglottis  sometimes  found.  Tlie  same  is  true  with  regard  to 
typhous  ulcerations,  whose  origiUj  indeed,  would  render  mis- 
takes very  unlikely. 

Course  and  PrognosU. 

Th%  course  of  laryngeal  phthisis  is  always  chronic,  but  with- 
in the  compass  of  this  expression  there  are  very  considerable 
extremes  of  duration.     As  a  geneiul  rule,  one  may  say  that  in 
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each  individual  case  the  course  of  the  laryngeal  affection  is 
determined  by  the  character  of  the  pulmonary  phthisis  ;  the 
more  acute  the  course  of  the  pulmonary  phthisis,  the  more  rapid 
is  the  spread  of  the  laryngeal  ulcers,  and  vice  versa.  Patients 
may  be  found,  in  whom  phtiiisis  is  progressing  very  slowly,  who 
suffer  for  years  from  laryngeal  ulcers  without  their  spreading  to 
any  considerable  extent ;  while  there  are  others,  in  whom  pul- 
monary phthisis  is  advancing  pretty  rapidly,  wliere  ulceration  of 
the  laryngeal  mucous  membrane  runs  almost  an  acute  course  and 
spreads  over  very  large  surfaces  within  a  short  time.  In  the  first 
class,  undoubtedly  the  destruction  of  tlie  laryngeal  mucous 
membmne  may  come  to  a  standstill  and  even  result  in  actual 
healing — that  is,  cicatrization  of  the  ulcer.  All  authors  agree 
about  this.  But  these  cases  are,  after  all,  very  rare,  and  even 
such  patients  generally  perish  of  pulmonary  consumption  at  last, 
even  though  it  may  not  be  for  years,  with  relapses  of  laryngeal 
phthisis.  "We  have,  therefore,  every  reason  to  make  a  uniformly 
unfavorable  prognosis  in  cases  of  ulcei-ative  laryngeal  phthisis, 
and  not  to  expect  too  much  even  from  the  most  careful  rest  of 
the  organ  and  the  most  judicious  medical  treatment. 

The  appearance  of  oedema  of  the  glottis  or  of  perichondritis 
of  course  renders  the  prognosis  much  worse,  and  the  necessity 
for  tracheotomy  is  usually  the  beginning  of  the  end. 

Treatment. 

The  treatment  of  laryngeal  phthisis,  as  was  remarked  under 
the  head  of  prognosis,  offers,  it  is  true,  but  little  prospect  of 
great  and  permanent  results,  but  it  is,  nevertheless,  by  no  means 
useless.  For,  aside  from  the  few  cases  in  which  one  succeeds  in 
bringing  a  tuberculous  ulcer  to  heal,  one  is  almost  always  able 
to  effect  a  material  amelioration  of  the  annoying  symptoms. 

In  the  way  of  prophylaxis^  in  case  of  suspicious  larjnigeal 
catarrh  in  persons  with  a  hereditary  predisposition  to  pulmonary 
phthisis,  or  with  pulmonary  affections  already  developed,  the 
greatest  care  is  requisite  in  avoiding  all  injurious  influences 
(speaking,  singing,  smoking,  or  remaining  in  smoky  or  dusty 
air,  or  in  air  kept  at  too  low  or  too  high  a  temperature).     In 
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addition,  Lbe  water  of  the  Ems  Springs  should  be  used,  mixed 
with  milk  or  whey — ^best  used,  systematical]}*,  at  Ems  itself, — the 
application  of  mild  astringents  (weak  solutions  o!  nitrate  of 
silver,  tannin,  or  alum)  is  to  be  employed,  either  in  the  form  of 
solutions  applied  with  a  brush,  or  of  powders  Insufflated.  If 
the  mucous  membrane  is  very  irritable,  pencilling  the  interior 
of  the  larynx,  from  time  to  time,  with  solutions  of  moi^phine  and 
bromide  of  potassium,  as  well  as  with  pure  tincture  of  opium, 
is  very  highly  to  be  recommended,  so  also  the  cold  compresses  of 
Priessnitz  and  derivation  to  the  outer  skin  of  the  neck. 

If  ulcers  already  exist,  the  same  general  and  local  treatment 
is  still,  on  the  whole,  to  be  adopted :  perfect  silence  is  to  be 
maintained  during  ireeks  and  months ;  care  is  to  be  taken  to 
preserve  a  uniform  temperature ;  during  the  unfavorable  sexison 
of  the  year  a  residence  at  the  Riviera  (San  Remo,  ilentone)  is  to 
be  recommended,  or  at  least  on  Lake  Geneva  (Mont re ux),  or  in 
Southern  Tyrol  (Botzen,  Gries,  Meitin) ;  or,  finally,  if  circum- 
stances do  not  admit  of  a  change  of  climate,  Jeffrey^ s  respirator 
is  to  be  worn  on  walking  out  in  winter,  the  waters  of  Ems  are  to 
be  systenialically  used,  Avitli  or  without  whey;  and,  finally,  the 
not  too  frequent  or  too  energetic  application  of  astringents  is  to 
be  employed.  Touching  with  nitrate  of  silver  in  substance  or  in 
strong  solution,  which  acts  so  favorably  in  simple  chronic 
catarrli  *and  in  sj'philitic  ulcerations,  must  generally*  be  aban- 
doned here,  as,  by  reason  of  the  great  vulnerability  of  the 
mucous  membrane,  infiltrated  with  cellular  elements,  this  treat- 
ment is  generally  followed  by  the  further  extension  of  disinte- 
gnition  in  the  neigliborhood  of  the  ulcer  and  new  infiltration- 
But  in  spite  of  this,  as  Schnitzler  appropriately  remarks,  one  is 
often  obliged,  at  the  request  of  the  patient,  when  the  pain  and 
difficult}"  of  breathing  has  become  intolerable,  to  cauterize  the 
(Mitin*  ulcerated  surface  energetically  with  lunar  caustic,  for  the 
sake  of  diminishing,  at  least  for  a  short  time,  the  sensibility  of 
this  surface. 

Very  favoralile  palliative  results  may  be  obtained  from  pencil- 
ling  the  interior  of  the  larynx  with  tincture  of  opium,  solutions 
of  morphine,  liromide  of  potassium,  or  bromide  of  ammonium, 
in  water  or  in  glycerine^  from  fifty  to  one   hundred   grains  to 
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the  ounce  (Gibb,  Waldenburg).  In  very  extensive  ulcerated 
surfaces,  with  an  abundant  secretion,  I  can  recommend  pencil- 
ling with  solutions  of  chlorate  of  potassa  (twenty  grains  to  the 
ounce). 

Above  all,  one  should  not  allow  himself  to  be  led  away  by  the 
urgency  of  the  patients,  who,  with  undue  confidence  in  local 
treatment,  present  themselves  too  frequently  during  his  office 
hours,  into  the  continuous  application  of  astringents.  One  must 
confine  himself,  in  the  application  of  the  aforenamed  narcotics 
and  antiseptics,  to  diminishing  the  irritable  condition  and  the 
secretion  of  the  ulcerated  surfaces  and  their  surroundings, — an 
end  which  will  often  be  admirably  accomplished,  even  though 
but  for  a  short  time. 

Inhalations  of  the  above-namod  solutions  of  bromide  of  potas- 
sium, chlorate  of  potassa,  chloride  of  sodium,  morphine,  etc., 
atomized,  and  used  for  two  or  three  minutes  twice  a  day,  are  also 
admirable  palliatives.  The  use  of  moist,  warm  compresses  to  the 
neck,  as  well  as  the  application  of  counter-irritants  of  longer 
duration  (croton-oil,  blisters),  may  be  of  service  in  active  catar- 
rhal irritation  of  the  entire  mucous  membrane  of  the  larynx  and 
ti-achea. 


Lnpns,  Lepra,  and  Glanders  of  the  Larynx. 
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Lnpm. 

Lupus  of  the  larynx,  to  judge  by  the  scant  mention  of  it  in 
litemture,  is  a  very  mre  ailei'tion.  I  cannot  pretend  to  say 
whether  more  careful  laryngoscopic  studies,  in  regions  where 
lupus  IB  abundant — both  of  which  conditions  are  essential — would 
yield  different  results.  I  can  only  form  tlie  conjecture,  from  the 
frequency  witli  wiiich  I  observed  hoarseness  and  other  laryngeal 
disturbances  during  pre- laryngoscopic  times,  in  my  first  field  of 
labor  on  the  Pomeranian  coast  of  the  Baltic  Sea— a  region  very 
rich  in  lupus,  and  the  cradle  of  the  valuaWe  invesligations  of 
Pohl  and  Berger— that  the  larynx  is  oftener  the  seat  of  luix)ii3 
disease  than  lias  hitherto  been  believed* 

TliG  analomlval  changes  that  take  place  in  Inpus  of  the 
larynx  are  described  by  Virchow  (L  c.)-  In  one  ease  an  in- 
durated cicatrix  extended  from  the  middle  of  the  dorsum  to  deep 
down  in  the  root  of  the  tongue,  while  thick  knobs,  up  to  the  size 
of  a  pea,  rose  alongside  of  it*  The  epiglottis  w^as  to  the  highest 
degree  hard,  and  its  edges  raised  in  welts;  a  knotty  hardness 
extended  from  there  down  into  the  trachea ;  the  vocal  processes 
of  tlie  arytenoid  cartilages  were  the  seat  of  deep  ulcerations, 
which  were  surrounded  by  hard  pa]ullary  outgrowths* 

The  lupus  nodules  consist  (Virchow,  Auspitz,  Pohl)  of  a 
young,  soft,  generally  yi^vj  vascular  granulation  tissue,  %vhich 
contains  little  round  cells,  and  originates  in  proliferation  of  the 
connective  tissues,  not  of  the  epithelium.  Tlie  termination  of 
lupusj  in  tlie  mucous  membrane  as  well  as  in  the  skin,  is  in  ulcer- 
ation with  progressive  destruction.  The  healing  of  defects^  with 
an  indurated  cicatrix,  is  seldom  lasting  ;  usually  new  miliary 
eruptions  break  forth  in  the  immediate  vicinity  of  the  scar. 

Tlie  tirst  laryngoscopic  examination  of  laryngeal  lupus  was 
effected  by  Tiirck,  to  whom  we  are  indebted,  indeed,  for  all  the 
most  valuable  conclusions  with  regard  to  this  affection.  Torek 
examined  four  cases  in  all  (to  which,  undoubtedly,  a  fifth  one 
should  be  added),  and  established  the  following  points  :  In  the 
four  tmequiv^ocal  cases  there  were  ulcers  on  the  epiglottis,  with 
loss  of  a  part  of  the  free  edge  throughout  its  entire  thickness^ 
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chiefly  in  the  form  of  a  heart-shaped  piece  cut  out  of  the  middle, 
as  in  syphilis  or  cancer  ;  in  one  case  it  was  cut  square  across,  as 
in  syphilis.  Aside  from  this,  in  three  cases  there  were  growths 
present,  rather  large  elevations  like  fleshy  warts,  or  smaller, 
irregularly  jagged  or  simply  round  ones,  on  the  anterior  surface 
of  the  posterior  wall  of  the  larynx.  On  the  soft  parts  of  the 
pharynx  there  were  similar  granulation  nodules  and  ulcers. 

The  accompanying  illustration  represents  the  condition  of  things  as  shown  by 
the  miiror  in  Turck's  case  during  the  year  1864  (1.  c,  p.  428).  The  patient  was 
a  man  forty-five  years  of  age,  who  had  a  primary  chancre  in  1848,  was  taken 
sick  with  lupus  of  the  lip  and  nose  in 

1859,    of  which   he  had   had   a  relapse  ^^  ^'^:  '^^  ^'  "^ 

since,  but  which  had  not  appeared  within 
the  past  three  years.  For  a  year  past  he 
had  suffered  from  hoarseness  and  occa- 
sional dyspnoea.  Very  numerous  reddish 
growths,  of  the  size  and  shape  of  fleshy 
warLs,  though  more  elevated  and  consist- 
ent than  the  latter,  were  found  over  more 
than  half  of  the  hard  and  soft  palate,  .        ^^u  ,  '^*    *  a»*    r«.i_v 

*^  '  Lupus  of  the  larynx.    After  Tiirck. 

over  the  palatine  arches  of  the  right  side  a.  Right  half; 

J  ^y  ^.  .     ,  -  -  6,  Left  half  of  the  cplglottia, 

and  over  the  entire  antenor  surface  of 

tlie  uvula.  Below  the  palatine  arches  the  lateral  walls  of  the  pharynx  were  partly 
ulcerated  out,  and  the  mucous  glands  at  the  base  of  the  tongue  were  greatly  swelled. 
The  free  border  of  the  epiglottis  shows  a  deep,  triangular,  ulcerative  indentation, 
nearly  splitting  it  in  two.  Over  the  entire  upper  division  of  the  posterior  laryngeal 
wall  and  on  the  aryteno-epiglottidean  folds  there  are  extremely  numerous,  larger 
and  smaller,  roundish  growths,  similar  to  those  on  the  palate,  and  partly  ulcerated. 
The  vocal  cords  could  not  be  seen.  There  was  intense  hoarseness,  the  cough  being 
sharply  limited.  Swallowing  and  pressure  on  the  larynx  were  painless.  Compare 
also  the  pictures  in  Tiirck's  Atlas,  Plate  XX.  6,  and  XXI.  1. 

A  case  observed  by  me  corresponds  entirely  with  Tiirck's  ex- 
amination, diflFering  only  in  the  circumstance  that  neither  lupus 
of  the  skin  nor  of  the  pharynx  appeared. 

G.  N.,  twelve  years  of  age,  the  daughter  of  a  Protestant  minister,  had  for  years 
suffered  from  hoarseness  without  any  difficulty  of  breathing.  She  had  thus  far 
presented  no  other  symptoms  of  disease,  especially  no  sort  of  eruption,  neither  on 
the  face  nor  on  the  body.  The  patient  looked  fresh  and  blooming.  No  exanthem 
on  the  face.  The  pharyngeal  mucous  membrane  quite  free.  The  epiglottis  on 
the  left  side  was  quite  defective ;  at  the  site  of  the  loss  of  substance,  and  in  the 
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immediate  Yicinity,  there  were  numerous  granulation  nodulesj  which  spread  to  the 
arytcDO-epiglottidean  folds  and  the  false  cords  of  the  left  side.  Syphilis  ww  poii- 
tively  to  be  excluded,  hotli  from  the  previous  history  and  from  objective  exuim* 

nation  of  tlto  rest  of  the  body.  Farther ni ore,  the  iwi- 
ministration  of  iodide  of  potiissium  for  months, 
cou2>led  with  energetic  local  treatment,  had  produced 
no  effect  worth  mentioning.  Six  months'  Ireatiutsit 
with  cod-liver  oil,  and  strong  cauterizations  of  the 
new -growth  with  the  stick  of  nitrate  of  silver,  at  least 
Fio-  u.  ijftti  i\iQ  result  of  bringing  the  process  to  a  stand-stilL 

liUputi  u£  tho  larynx.  _„  -    .,  .  .    ^     ^      *♦.»•      i^   * 

Tlic  nature  of  this  case  was,  at  first,  diincuU  to 
determine,  owing  to  the  absence  of  lupus  of  the  skin,  but  it^?  subsequent  course,  ai 
well  as  the  result  of  treatment,  completely  established  the  diagnosis. 

The  course  of  lupus  in  the  larynx,  as  on  the  mucous  mem- 
bnines  of  the  nose^  pharynx,  and  external  skin,  is  chronic-    The 

question  of  whether  the  processes  of  new  growth  and  destruction 
can  spontaneously  limit  themselves,  must  be  left  to  further  ob- 
Beirations  to  decide, 

Prof/no.ns  and  therapeutics. — The  prognosis  is,  to  say  the 
least,  doubtful.  When  we  take  into  cousidemtion  the  obstinacy 
of  lupus  neW'formatiuns,  in  genemlj  over  against  the  best  of 
ti-eatment,  and  their  especial  tendency  to  relapses,  taken  in  con- 
nection with  the  dangers  wMch  arise  from  the  seat  of  this  de- 
struction being  at  the  entrance  of  tlie  larynx,  the  prognosis  might 
well  be  designated  as  very  unfavorable. 

The  only  guides  that  I  have  to  estimate  the  value  of  thera- 
peutic measures  are,  unfortunately,  the  one  case  of  Tfircks 
(Klinik,  p.  427)  and  my  own. 

In  Turck*a  case,  which  was  tliat  of  a  girl  eleven  years  old,  who  had  been 
troubled  with  lupus  of  the  face  for  three  years,  and  who  for  two  or  three  yean  had 
Buffered  with  hoarseness,  frequeut  pain  in  the  larynx,  and  occasional  dyapncn, 
especially  at  night,  the  upper  division  of  the  free  border  of  the  epiglottis  was 
carried  away  through  its  entire  width*  as  if  by  a  transverse  incision*  The  mucooi 
membrane  of  the  entire  anterior  surface  of  the  upper  division  of  the  posterior 
larynpnal  wall  was  degenerated  in  the  fnrni  of  g^f  at»  round,  transrerse  eleTiitions, 
extending  far  down  ;  further  down  smaller  excrescences  appeared,  and  these  smaUer 
oneis  were  also  found  on  the  posterior  surface  of  the  epiglottis.  Still  smaUer 
growths  occupied  tire  inner  border  of  the  swelled,  uneven  vocal  corda.  The  voice 
was  very  hoarse,  almost  whispering  j  on  attempting  to  phon^ite,  the  Tocal  cords 
remained  moderately  gaping. 
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After  a  year  and  a  half,  during  which  time  the  patient  was  in  attendance  on 
Hebra's  division,  and  for  a  long  time  took  cod-liver  oil,  the  lupus  of  the  face  was 
materially  better ;  the  difficulty  of  breathing  was  diminished  ;  the  elevations  on 
the  anterior  surface  of  the  posterior  laryngeal  wall  were  somewhat  flattened ;  the 
vocal  cords  were  in  about  the  same  condition  as  before — their  upper  surface 
uneven,  partly  cicatricial  and  reddened  in  spots,  the  inner  border  of  the  left  cord, 
throughout  almost  its  entire  length,  having  a  glandular  appearance. 

As  in  this  case  of  Tiirck's  a  retrograde  development  of  the 
new-growth,  at  least  to  a  great  degree,  could  be  proved,  so  also 
in  my  case,  given  above,  an  arrest  of  the  process  and  partial 
shrivelling  of  the  new-growth  was  observed  nnder  the  treatment 
with  large  doses  of  cod-liver  oil  and  strong  cauterizations  with 
nitrate  of  silver.  Still,  we  could  by  no  means  on  this  account 
depend  upon  the  permanent  cessation  of  the  process.  There  is 
urgent  need  of  further  observations,  both  with  regard  to  laryn- 
geal lupus  generally,  and  in  particular  with  regard  to  its  thera- 
peutics. 

The  treatment^  based  on  the  principles  which  hold  good  for 
lupus  of  the  skin  and  of  mucous  membmnes  generally,  must  be 
confined  especially  to  the  long-continued  use  of  cod-liver  oil 
internally,  together  with  salt-water  baths,  and,  locally,  to  strong 
cauterizations  with  nitrate  of  silver  in  substance,  destroying  the 
new-growth. 


Lepra. 

Lepra  (elephantiasis  Graecorum)  is  accompanied  by  altera- 
tions in  the  larynx  which,  like  the  eruptions  observed  on  the 
conjunctiva,  then  on  the  mucous  membrane  of  the  nose  and  the 
mouth,  are  histologically  identical  witli  the  granulation  tubercles 
of  the  external  skin,  and  differ  from  them  only  in  the  disposition 
which  the  tubercles  in  this  situation  have  to  early  ulceration. 

The  beginning  of  the  changes  within  the  larynx  is  always  in 
the  form  of  tubercular  granulation,  which,  according  to  Virchow, 
at  a  certain  period  presents  great  similarity  to  syphilitic  mucous 
papules  or  to  follicular  buboes,  it  being  possible  to  distinguish 
them  from  these  only  by  their  greater  hardness  and  vascularity. 
Sometimes  the  granulation- tissue  does  not  appear  in  the  form  of 
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tubercles,  but  as  a  grayish-wMtej  non-ulcerating  inliltration  into 
the  larynx  (Hinairet^). 

During  the  furth(T  course  of  events  the  tubercles  ulcerate; 
the  extent  of  the  destruction  in  area  and  in  depth  aeenitj  to  differ 
according  to  the  !?e verity  of  the  case.  In  Norway,  Vii'chow  saw 
ulcerations  of  the  larynx  and  trachea  under  which  a  liard,  ten- 
dinous series  of  indurations  was  developed,  extending  deep 
through  the  submucous  tissue  and  tlie  elastic  bands  towards  the 
outside,  even  the  adipose  tissue  being  involved  in  the  leprons 
proliferation.  Daniellsen  and  Boeck,  too  (1.  c,  p.  221),  have 
described  such  destruction  in  the  interior  of  the  laiynx* 
Accurding  to  Virchow's  investigations,  the  histological  structure 
of  the  swollen  mass  is  that  of  granulation- tissue.  At  first  it 
consists  only  of  simple  spindle-shaped  and  stellate  connective- 
tissue  cells  ;  by  active  cell-division  and  nucleus-division  the 
inter-cellular  substance  becomes  more  and  more  scanty,  so  that 
only  quite  narrow  bands  of  a  feebly  striped  intermediate  masa^ 
Avhicii  becomes  cloudy  and  granular  on  the  addition  of  acetic 
acid,  remain  to  be  seen  between  the  rows  and  groups  of  cells. 
At  the  heiglit  of  their  development  the  cells  represent  round, 
pale,  feebly  granular,  easily  destructible  elements,  usually  with 
a  modi^rately  lai'ge  and  likewise  gniuular  nucleus  and  a  nucle- 
olus;, Tlieir  size  varies  between  that  of  a  red  blood  corpust^le 
and  that  of  the  largest  mucus  corpuscles.  Virchow  calls  atten- 
tion to  the  great  similarity  between  this  development  and  that  of 
lupus  ;  and,  indeed,  the  entire  process,  as  to  its  seat,  its  long 
duration,  and  its  usually  slow  development,  resembles  lupus 
more  than  it  does  syphilis*  It  corresponds  with  both  of  them  in 
the  fact  tlmt  the  tubercles  may  after  a  time  soften  and  ulcerate ; 
but  in  gt^neral  it  is  distinguished  from  them  by  its  lasting  much 
long<?r,  its  remaining  nearly  stationary  under  favorable  circum- 
stances for  years— a  quality,  however,  which,  as  above  stated,  is 
more  peculiar  to  the  affection  Avlien  situated  on  the  external 
skin  than  when  on  the  mucous  membrane,  especially  that  of  the 
respiratory  tract.  At  the  same  time  the  tubercles  do  seem  in 
many  cases  to  escape  ulceration  till  tlie  end  of  life,  as  was  shown 

'  Cited  bj  Vircliow,  L  a 
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in  a  case  recently  examined  post-mortem  by  Thomas,^  in  which, 
besides  pretty  active  hyperaemia  and  general  swelling,  the  laryn- 
geal mucous  membrane  was  found  sprinkled  with  numerous 
yellowish  papules  or  tubercles,  of  the  average  size  of  a  millet- 
seed.  The  same  thing  is  shown  in  the  investigations  of 
Schroetter. 

With  regard  to  etiology^  we  must  refer  our  readers  to  the 
more  detailed  discussion  of  this  subject  under  the  general  head 
of  Skin  Diseases,  in  a  later  volume  of  this  Cyclopaedia. 

Concerning  the  symptoms  of  laryngeal  lepra,  Virchow's 
studies  have  shown  that  even  during  the  Middle  Ages  hoarseness 
and  dyspnoea  played  an  important  part  in  the  inspection  of 
lepers,  inasmuch  as  the  ''vox  rauca"  passed  as  an  unequivocal 
sign  of  leprosy.'  In  very  recent  times  the  symptoms  on  the  part 
of  the  larynx  have  been  more  accurately  studied,  with  the  aid 
of  the  laryngeal  mirror,  by  C.  Wolflf,  Gibb,  and  Schroetter. 
Wolflf  had  the  opportunity  on  the  island  of  Madeira  of  making 
laryngoscopic  examinations  of  seven  cases  of  leprous  laryngeal 
affection.  In  all  of  them  he  found  chronic  catarrh  of  the  larynx  ; 
the  epiglottis  swelled,  reddened,  and  highly  vascular  ;  the  same 
condition  of  the  aryteno-epiglottidean  folds  ;  the  mucous  mem- 
brane of  the  arytenoids  and  the  false  cords  loosened,  much 
thickened,  colored  dark-red  or  even  bluish-red,  and  secreting 
copiously  ;  the  vocal  cords,  in  the  further  course  of  the  affec- 
tion, generally  strongly  injected  and  thickened,  and  yellowish- 
red.  Besides  these  changes,  which  partake  of  the  character  of 
intense  chronic  laryngitis,  he  always  found  growths  on  the 
mucous  membrane,  varying  from  the  size  of  a  pin-head  to  that 
of  a  pea,  of  a  bright-red  color  and  distinctly  recognizable  papil- 
lary structure,  situated  on  the  epiglottis,  the  aiytenoid  carti- 
lages, and  the  false  cords— seldom  on  the  true  vocal  cords.  Dis- 
turbances of  motion  come  into  view  with  the  progress  of  the 
ulceration.     The  voice  is  very  hoarse  and  without  ring. 

'  Beitrag^e  zur  patholog.  Anatomie  der  Lepra  Arabum.  VirchoVs  Archiv.  Bd.  57, 
p.  455,  1873. 

'  *'  Das  erst  zeychen  ist  die  heyssere  in  der  stymm  vnd  red,  enge  des  otems."  Hanfi 
von  Oersdorf,  Feldbuch  der  Wundartzeney,  1530,  Bl  LXXXIV.  ;  quoted  in  Virchow, 
1.  c,  p.  519. 
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In  a  case  of  advanced  laryngeal  lepra,  Gibb  found  (1.  c,  p. 
272)  extensive  defects  of  the  epiglottis  and  the  vocal  cords,  witli 
considerable  thickening  of  the  remaining  parts  of  them  as  well 
as  of  the  false  cords  and  the  aryteno-epiglottidean  folds. 

Schroetter,  who  made  laryngoscopic  exaininations  of  the  Nor- 
wegian "Spedalskhen"  in  the  hospitals  of  Hernosand,  Drontheim, 
and  Bergen,  found  in  lighter  caees  nniform  thickening  of  the 
soft  parts  or  isolated  tubercles j  sometimes  at  one  point,  some- 
times at  another.  The  severer  cases  showed  narrowing  of  the 
laryngeal  entmnce,  through  rolling  inwards  of  the  lateml  borders 
of  the  epiglottis,  and  swelling  of  the  aryteno-epiglottidean  folds; 
or  closure  of  the  entire  laryngeal  cavity  down  to  the  calibre  of  a 
lead-pencil ;  or,  finally,  extensive  nlceration  of  the  new-growth. 
Narrowing  of  the  calibre  of  the  larynx  of  course  brings  with  it 
dyspnoea  and  suffocative  attacks. 

The  proffuosis  of  laryngeal  lepra,  like  that  of  the  disease  in 
general,  is  highly  unfavorable.  Up  to  the  present  time  nothing 
is  known  of  therapeutic  attempts  to  reach  the  laryngeal  affection. 


Glanders, 

Glanders  of  the  larynx,  according  to  Bollinger,  is  nincli  more 
frequent,  in  the  acute  as  well  as  in  the  chronic  form  of  glanders 
of  horses,  than  was  formerly  believed.  Bollinger  estimates  the 
frequency  of  laryngeal  glandei-s  at  from  fifty  to  sixty  per  cent,  of 
all  cases  of  the  disease.  Amongst  men  Hauff  found  the  larynx 
affected  eleven  times  out  of  thirty  *five  cases  (thirty-one  per  cent.). 
The  changes  consist  in  the  development  of  the  yellowish  nodules 
or  tubercles  and  ulcers  of  glanders,  wliich  are  situated  upon  a 
liighly  inflamed  mucous  membrane,  and  may  by  degrees  occasion 
serious  destruction,  proliferation,  and  cedematous  swelling  of  the 
mucous  membrane. 

The  neoplasm  of  glanders  is  almost  always  also  found  simul- 
taneously on  the  mucous  membrane  of  the  pharynx,  the  trachea, 
and  the  bronchi. 

Tlie  symptoms  consist^  m  cases  of  moderate  infiltration  of  the 
laryngeal  mucous  membranej  in  hoarseness,  and  a  disposition  to 
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cough,  with  expectoration  of  a  tough,  and  subsequently  bloody, 
muco-purulent  secretion.  If  the  infiltration  extends  seriously, 
the  secondary  oederaatous  swelling  of  the  entire  mucous  mem- 
brane gives  rise  to  the  sjnnptoms  of  laryngeal  stenosis, — of  laryn- 
geal oedema.  This  is  accompanied  by  fever,  very  rapid  pulse,  and 
emaciation.  All  observers  unite  in  testifying  to  the  similarity  of 
the  picture  of  disease  presented  by  chronic  glanders  in  the  human 
subject,  especially  when  localized  in  the  respiratory  tract,  and 
tuberculosis. 

No  laryngoscopic  examinations  appear  as  yet  to  have  been 
instituted  in  this  disease. 

When  the  disease  terminates  in  recovery,  severe  and  lasting 
disturbances  of  the  functions  of  the  larynx  may  result,  even  after 
the  complete  healing  of  the  ulcers,  through  the  gi-adual  shrivel- 
ling and  contraction  of  the  cicatrices.  Bollinger  (1.  c.)  refers 
to  such  a  case,  in  which,  as  the  result  of  cicatricial  contrac- 
tions in  the  nose  and  larynx,  the  patient  suffered  perpetually 
with  cough  and  difficulty  of  breathing,  and  eleven  years  later 
presented  the  picture  of  pronounced  cachexia. 

Death,  as  the  result  of  the  laryngeal  trouble,  probably  occurs 
only  when  oedema  of  the  larynx  takes  place.  No  further  par- 
ticulars are  known. 

The  average  duration  of  the  disea'se  in  subacute  and  chronic 
glanders  is  given  by  Bollinger  as  being  about  four  months. 
About  one-half  of  these  escape  with  their  lives,  while  the  acute 
form  almost  always  terminates  fatally. 

The  diagnosis  oi  laryngeal  glanders,  as  of  glanders  generally 
in  the  human  subject,  is  at  first  often  exceedingly  difficult — in 
fact,  not  seldom  impossible.  It  is  not  until  the  occurrence  of 
localizations  on  the  skin,  in  the  form  of  pustules,  vesicles,  ab- 
scesses, erysipelas,  and  phlegmon,  or  on  the  mucous  membrane  of 
the  nose,  pharynx,  and  larynx,  associated  with  rheumatoid  pains, 
fever,  and  the  establishment  of  the  general  course  of  the  affec- 
tion, that  we  can  arrive  at  a  diagnosis,  being  then  also  aided  by 
considering  the  occupation  of  the  patient  (as  ninety  per  cent,  of 
the  ras(»s  of  glanders  are  found  in  grooms,  drivers,  farmers, 
veterinary  surgeons,  etc.). 

The  ireatmoil  of  glanders  of  the  larjmx,  besides  the  general 
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treatment  of  the  disease,  is  confined  to  pencilling  the  pharynx 
and  larynx  with  antiseptic  fluids  (solutions  of  carbolic  or  salicyUc 
acid),  together  with  the  use  of  the  same  fluids  as  gargles,  the  in- 
halation of  solutions  of  bromide  of  potassium  with  morphine,  etc. 
On  the  occurrence  of  oedema,  tracheotomy  would  be  indicated. 


Syphilis  of  the  Larynx* 

Morgagni,  Epist.  XV.  13.  XXIL  26.  XXVIIL  12.  XLIV.  ^.—Thamann,  Annales 
instituti  med.  clin.  Wirceburg.  1800-1803. — ScLch^e,  Eehlkopf- und  Luftrohren- 
schwindsuchten.  Hannover,  1821. — AWers,  Pathologie  und  Therapie  der  Kelil- 
kopfkrankheiten.  1829,  p.  \^2,—  Oppolzer,  Prager  Vierteljahrachr.  L  1.  1844.— 
nhHner,  Virchow's  Archiv.  Bd.  V.  p.  577.  \%ZZ.-'Ouniher,  Prager  Vlerteljahr- 
schrift.  1857.  IV.  p.  99. — Pitha^  ibidem.  —  Firc^ic,  Ucber  die  Natur  der  consti- 
tutioncll-syphilitischen  Affectioneu.  His  Archiv  Bd.  XV.  p.  807.  1858.— 5(drcife, 
Zeitschrift  der  k.  k.  Ges.  d.  Wiener  Aerzte.  1858.  No.  51.— HrcAotr,  Deutsche 
Klinik.  1860,  p.  S7Z,—Gerhardt  und  Hoth,  Ueber  breite  Condylome  im  Kehl- 
kopf.  Virchow's  Archiv.  Bd.  XX-  p.  402.  1861.— 7%tf  same,  Ueber  ayphilitische 
Krankheiten  des  Kehlkopfes.  Ebendas.  Bd.  XXI.  p.  7,  ff.  lS61.—IiuihU,  Die 
Kchlkopfkrankheiten.  1861,  p.  272,  ff.—OUewihy,  Wiener  medic  Wochen- 
schrift.  No.  18.  1861.—^.  Wagner,  Das  Syphilonu  Archiv  der  Heilkunde.  Bd. 
IV.  p.  221.  18Q^.—  Virchow,  Die  krankhaften  Geschwulste.  Bd.  IT.  2,  p.  412. 
1865. — J/.  CoJirij  Die  Syphilis  der  Schleimhaut  der  Mund-,  Nasen-,  Kachen-,und 
Kehlkopfhohle.  1S6Q.—  Turck,  Allg.  Wiener  med.  Zeitung.  1863.  No.  43.  Klinik 
dor  Kchlkopfkrankheiten.  1866,  p.  377,  ff. — Lehrbuch  der  Syphilis  von  Zeiw/. 
II.  Aufl.  p.  205.  1872. — Schniizler,  Ueber  KehlkopfgeschwQre.  Wiener  med. 
Prcsse.  1868.  No.  14,  ff. — Dance^  Eruptions  du  larynx  dans  la  p^riode  s^ondaire 
de  la  syphilidc.  Thiise.  Paris.  1869. — Morgan,  Syphilitic  affections  of  the  larynx. 
Med.  Press  and  Circ.  1868.  Octob.  14,  1869.  Jan.  \^.—8ommerbrodi.  Die 
ulccroscn  Proccsse  der  Kehlkopfschleimhaut  in  Folge  von  Syphilis.  Wiener 
med.  Prcsse.  1870.  No.  20,  ff. — Fiedler^  Laryngo-Pharyngo-Stenosis  syphilitica. 
Arcliiv  dor  Heilkunde.  1871.  III.  p.  212. — Elsherg,  Syphilitic  membranoid  oc- 
clusion of  the  rima  glottidis.  New  York.  1874. — Norton,  A.  71,  Closure  of  the 
glottis  by  a  syphilitic  gummatous  tumor.  Transactions  of  the  Patholog. 
Society.  XXV.  p.  38.  l^l^.— Robinson,  A  case  of  intra-laryngeal  tumor  in  a 
syphilitic  subject.  Amer.  Journ.  Med.  Sciences.  April,  1875. — Buequoy,  On  tu- 
bercular and  syphilitic  laryngitis.  Gazette  des  Hdpitaux.  April  20-29,  1875.— 
Krishaher  and  Ma^iriac,  Tlie  laryngopathies  during  the  first  stages  of  syphilis. 
Annales  de  TOrcille  et  du  Larynx,  Nos.  2  and  3.  1875. — Poyet^  A  contribution 
to  the  study  of  laryngeal  syphilis.  Annales  do  Derm,  et  de  Syph.  No.  4. 
Tome  sixi^me,  1875. — Peronne  and  Isarhbert,  A  case  of  laryngeal  syphilis, 
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with  total  loss  of  the  epiglottis,  etc.  Annales  des  Maladies  de  TOreillc  et  da 
Larynx.  Nov.  1,  1875. — Itarnbert^  On  pharyngo- laryngeal  syphilis.  Le  Progr^ 
MMical.  Oct.  9,  1875.  —  Maunoir,  A  case  of  syphilitic  laryngitis;  trache- 
otomy, gummy  tumors  of  the  lungs.  Bulletin  de  la  8oci6t6  de  Paris.  1875. 
269. —  Wagri^,  On  syphilis  of  the  nose  and  larynx.  Ohio  Medical  and  Surgi- 
cal Journal.  June,  1876. — MauriaCy  A  lecture  on  some  of  the  more  severe 
syphilitic  affections  of  the  larynx,  complicated  by  a  peri-laryngeal  phleg- 
monous inflammation.  Annales  de  T  Oreille  et  du  Larynx.  No.  3.  Tome  L— 
Masson,  On  the  causes  of  asphyxia  in  syphilitic  laryngitis,  and  its  treatment. 
Tlicse  de  Paris.  1875. — Quioc^  A  case  of  tracheotomy,  made  in  extremis  for 
asphyxia,  due  to  a  syphilitic  laryngitis.  Lyon  Medical.  No.  26.  1876. — 
Bleynie,  On  a  case  of  syphilitic  laryngitis;  tracheotomy;  cure.  Journal  de 
la  Soci€td  de  M6d.  de  la  Haute- Vienne. 
Compare  also  the  general  works  of  Foenter  (Path.  Anat.  IL  Aufl.  IL  p.  327), 
RoJciUuishy  {III.  Aufl.  III.  p.  22),  Alhers  (Atlas  d.  path.  Anat  IL  Taf.  5.  Fig.  6. 
u.  7),  Il>2)e  (Morbid  anatomy.  Fig.  49),  Baeumler  (Syphilis,  this  Cyclopaedia, 
Vol.  IlL  p.  208),  ToboU  (Lehrbuch,  lU.  Aufl.  p. 


Etiology. 

Syphilitic  diseases  of  the  larynx  are  not  rare.  It  is  true  that 
no  utilizable  statistics  with  regard  to  the  frequency  of  larj^ngeal 
syphilis  as  yet  exist.  For  if  a  comparison  is  to  be  made  between 
the  frequency  of  laryngeal  syphilis  and  the  syphilitic  affections 
of  other  organs,  statistics  must  be  based  not  only  on  the  result  of 
post-mortem  examinations,  but  also  (on  account  of  the  curability 
of  the  early  forms  of  disease)  on  clinical  and  especially  laryngo- 
scopic  investigations.  In  the  meantime,  we  may  yet  deduce  this 
much  from  the  statements  of  authors  :  that  laryngeal  syphilis  is 
more  frequent  than  is  generally  believed. 

According  to  Willigk's '  reports  of  post-mortems  in  the  pathologico-anatomical 
institute  in  Prague,  which  (during  five  years)  covered  218  cases,  the  relative  percen- 
tage of  frequency  with  which  the  different  organs  were  diseased  was  as  follows: 
larynx,  15.1  per  cent,  (in  six  cases  with  a  high  degree  of  stenosis);  bones,  50.4  per 
cent. ;  general  cutaneous  surface,  18.3  per  cent. ;  mucous  membrane  of  the  palate, 
17.9  per  cent. ;  of  the  pharynx,  10.1  per  cent. ;  of  the  nose,  2.8  per  cent. ;  the  lungs 
and  air-passages,  2.3  per  cent. ;  the  rectum,  3.7  per  cent 

Gerhardt  and  Roth,  among  56  syphilitic  patients,  found,  on  laryngoscopic  ex- 
amination, that  18 — or  nearly  one-third — had  diseases  of  the  larynx. 
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Engelsted '  saw  affectioES  of  the  larjQX  25  times  amoDg  5S1  cases  of  sj|)Uilii, 
that  is^  in  4.3  per  cent,  (among  these  25  cases  the  epiglottis  was  affected  20  tiniea). 

Lewin/  among  one  thousand  patients^  found  44  (4.4  per  cent)  in  whom  one 
could  determine  the  presence  of  a  laryngeal  aifection  associated  with  hoarBenes^ 

Sommerbrodtj  too^  according  to  his  laryngoacopic  observations^  regards  the  in- 
Tolvement  of  the  larynx  as  frequent.  Among  84  sypljilitic  subjects  he  found  olcer- 
atire  processes  15  times,  and  in  14  other  patients  catarrh  and  hypertrophy  of  the 
laryngeal  mucous  membrane ;  but  these  figures  will  not  do  to  base  statiBtics  on*  u 
the  patienta  sought  him  on  account  of  throat  troubles. 

As  regards  the  age  of  those  attacked,  the  mle  which,  from 
the  nature  of  things,  gives  us  a  maiority  of  all  cases  of  syphilis 
during  the  years  of  youth  and  manhood,  also  applies  to  syph- 
ilitic disease  of  the  larynx. 

Gerhard t  and  Rotli's  18  cases  divide  themselves  as  follows,  with  regard  to  ag«: 
in  the  second  decennium  there  were  2 ;  in  the  third,  % ;  in  the  fourth^  0 ;  in  the 
fifth,  1. 

The  influence  of  the  dnrathn  of  syphilis  on  the  frequency  of 
the  laryngeal  affection  may  be  arrived  at  with  tolerable  certaiut}' 
from  the  foregoing  material,  and  is  to  the  effect  that  the  proba* 
l>ilily  of  a  syphilitic  invas^ion  of  the  larynx,  in  any  given  individ- 
ualj  grows  with  the  duration  of  sypliilis  generally. 

Gerhardt  and  Roth  found  among  44  syphilitic  subjecta,  with  the  M^rly  forms  (see- 
ondary  sy]ihilis^  according  to  Rieord),  11 — that  ii^  one-fourth — with  laryngeal  dii^ 
ease;  while  among  12,  with  the  late  forms  (tertiary  syphilis  of  Hicord),  7 — ^that 
is,  over  one- half — were  thus  affected. 

Sommerlmidt  e~^tal»lisheit  the  existence  of  laryngeal  ulcers  10  times  in  77  sub- 
jects of  secondary  f;y])hiliH  (Wl  per  Cfut.);  while  amongst  5  with  tertiary  syphilis,  3 
(00  per  cent.)  had  ulcerative  laryngeal  syphilis. 

Concerning  the  point  of  time  at  which  laryngeal  syphilis  is 
apt  to  apppar,  Sommerbrodt  lias  tried,  with  regard  to  Ills  own 
cases  and  those  of  Lewi n  and  Tiirck,  to  establish  tlie  miniraum 
period  of  time  that  has  elapsed  between  infection  and  the  out- 
break of  laryngeal  syphilis.     In  Lewin'a  cases  it  was  from  two 

'  Berieht  ilbcr  <li«  4.  Abtheilun^  des  Commurie-Hoepitalfl  in  Kopenha^en.  1867.  BibL 
for  Laeger.  5  R,  XV ir  p,  21 5»     Cited  in  Virchow  and  Hirsch's  Jahretbcricht  1868,  It 

Bd  p.  mn. 

"*  Die  Behandlnng  der  Syphilis  nut  snhcut,  Sublimat-Injectaonen.  Bexlm,  1800. 
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and  a  half  to  three  months ;  in  Tiirck's,  six  months;  in  Sommer- 
brodt's,  five  months.  The  latest  period  of  the  eruption  of  laryn- 
geal syphilis  Sommerbrodt  found  to  be  from  five  to  fifteen  years ; 
Turck,  as  much  as  thirty  years  after. 

Special  interest  is  attached  to  an  observation  of  laryngeal 
syphilis  in  a  nursling^  by  Isidor  Frankl,^  as  well  on  account  of 
the  rarity  of  the  occurrence  itself  as  for  the  opportunity  of  accu- 
rately following,  in  point  of  time,  the  course  of  the  laryngeal  dif- 
ficulty. 

The  child  was  bom  on  the  17th  of  April,  and  on  the  24th  of  April  was  admitted 
to  the  Foundlinsf  Institution,  well  nourished  (weighing  six  pounds)  and  perfectly 
welL  On  the  26th  of  June  it  showed  coryza  and  syphilitic  ulcers  on  the  nates  and 
labia  majora  (calomel  was  given).  Nine  days  later  there  was  bronchial  catarrh  ;  on 
the  12th  day,  hoarseness ;  from  the  13th  day  on,  manifestations  of  laryngeal  stenosis 
appeared,  which  reached  the  highest  grade  on  the  morning  of  the  19th  day,  and 
caused  death  at  noon. 

Post-mortem  examination  showed,  besides  hypostatic  pneumonia  and  syphilis  of 
the  liver,  perichondritis  of  the  plate  of  the  cricoid  cartilage,  terminating  in  partial 
necrosis  of  the  same,  perichondritic  destruction  and  loosening  of  the  left  arytenoid 
cartilage,  a  breaking  through  into  the  cavity  of  the  larynx,  indurated  and  fatty  de- 
generation of  the  posterior  crico-arytenoid  muscles,  the  aryttenoideus  muscle,  as 
well  as  the  superior  laryngeal  nerve  of  the  left  side. 

That  the  perichondritis  here  was  syphilitic,  Frankl  thinks  may  be  concluded 
with  certainty  in  view  of  the  clinical  career  and  of  the  intense  syphilis  of  the  liver 
found  on  post-mortem  examination. 

The  rapid  course  of  the  disease  is  furthermore  highly  note- 
worthy. About  ten  weeks  after  birth,  syphilis  first  appeared; 
within  ten  days  later  death  ensued  through  laryngeal  perichon- 
dritis, and  the  autopsy  showed  extensive  necrosis  of  cartilage, 
with  breaking  through  of  the  abscess  into  the  cavity  of  the 
larynx. 

With  regard  to  tlie  beginning  of  laryngeal  syphilis,  most 
authors  tell  us  that  it  not  seldom  arises  when  all  symptoms  of 
syphilis  have  long  since  disappeared,  perhaps  for  years  already, 
and  the  disease  has  long  been  regarded  as  completely  extin- 
guished.    It  often  then  appears  combined  with  syphilis  of  \\\q 

'  Ulcera  syphilitica  et  Stenosis  laryngis.  Wiener  med.  Wochenschrift.  1868.  Nos.  69 
and  70. 
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pharynx,  but  sometitnes  without  any  disease  of  the  mucous 
membrane  of  the  upper  or  lower  pharynx  or  mouth — indeed, 
without  any  other  syphilitic  affection. 

The  immediate  occai^ion  of  the  outbreak  of  syphilis  in  the 
larynx  is  universally  and  justly  explained  by  the  mechanical 
irritations  and  the  atnLospheric  injuries  to  which  the  larj^nx  is 
exposed  in  some  occupations.  We  may  say,  quite  genei-ally, 
that  those  syphilitic  patients  who,  from  occupation  or  habit, 
subject  the  vocal  organs  to  a  great  stmin,  or  are  exposed  to 
frequent  taking  cold  or  other  injuries,  are  much  more  disposed, 
ceieris  paribus,  to  syphilitic  disease  of  the  larynx  than  other 
syphilitic  subjects  in  whom  this  is  not  the  case. 

Of  two  patients  in  whom  I  observed  a  Ycry  late  relapse  of  sjpliUU,  confioed  to 
the  larynx,  one  was  an  official  at  a  custom-huuse  on  tlie  frontier,  who  waa  obliged, 
by  night  duty^  to  turn  out  year  after  year,  in  all  weather,  and  was  seldom  free  Croni 
catarrh ;  and  the  other  was  a  teacher  in  the  public  schools* 

Some  authors  consider  insufficient  mercurial  treatment  of 
Bj'philis  as  a  cause  for  the  outbreak  of  the  disease  in  the  larynx. 


Pathology^ 
Fathologlcal  Anatomy, 

Tlie  syphilitic  changes  in  the  larynx  appear  under  the  ft>nn 
of  simple  catarrh,  then  of  (broad)  condylomata,  of  follicular 
hyjierpiasi^e,  of  gummata,  of  ulcerationj  terminating  in  defects 
of  organs  and  the  formation  of  large  deforming  cicatrices,  of 
pericliondritis  with  secondary  necrosis  of  cartilage,  finally  of 
secondary  papillary  hypertrophy. 

S//p/tiIitic  catarrh  presents  nothing  characteristic.    The  re- 
verse may  be  asserted  of  the  simultaneous  hyperplastic  swelling 
of  pre-existing  lymphatic  follicular  structureSj  as  of  the  tons! 
the  root  of  the  tongue,  the  posterior  pharyngeal  wall,  whi 
structures,    according  to  Yirchow,    early  assume  a   somew 
hard,  gray,  or  whitish  appearance,  through  cell  proliferati 
and,  if  this  proliferation  is  copiously  continued,  may  break  down 
and  ulcerate;  leading  to  the  formation  of  Virchow^s  follicula. 
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buboes,  which  this  investigator  compares  to  the  buboes  of  the 
external  lymphatic  glands. 

Condylomata^  or  mucous  papules^  which,  according  to  Vir- 
chow,  in  spite  of  their  resemblance  to  follicular  hyperplasia,  are 
quite  different  from  them,  proceed  from  the  surface  of  the  mu- 
cous membrane,  and  may,  by  taking  on  more  of  a  gummy  char- 
acter, and  breaking  down  like  true  gummata,  become  very  much 
like  follicular  hyperplasias. 

Gummy  tumors  are  developed  on  the  epiglottis  and  within 
the  interior  of  the  larynx,  either  singly  or  as  a  conglomerate 
nodular  mass.  According  to  Virchow,  all  stages  of  development 
may  be  traced  in  them.  ''Their  beginning  consists  of  little 
roundish  elevations,  similar  to  the  follicles  of  the  root  of  the 
tongue,  but  of  a  softer,  more  marrow-like  consistency,  often 
richly  supplied  with  blood-vessels,  and  especially  surrounded  by 
varicose  veins.  These  nodules  ulcerate  on  their  surface,  at  first 
fonn  shallow  ulcers,  the  surface  breaking  down  and  being  cast 
off,  and  gradually  penetiute  in  depth  as  new  portions  of  tissue 
are  involved  in  the  change.  The  gummy  tumor  in  this  position, 
therefore,  has  neither  the  glutinous  nor  the  firm  character  w^hich 
it  possesses  in  the  periosteum  or  the  external  skin,  but  has  a  well- 
marked  medulhuy,  whitish  or  yellowish  appearance,  caused  by 
the  abundant  proliferation  of  cell  elements,  w^hich  sometimes 
form  the  greater  part  of  the  nodules.  If  the  ulceration  reaches 
a  certain  depth,  a  purulent  perlcJtondrilis  usually  becomes  asso- 
ciated with  it,  which  is  combined  with  partial  necrosis  of  the 
cartilage,  and  finally  effects  the  expulsion  of  the  necrotic  pieces 
of  cartilage,  with  the  formation  of  deep,  sinuous  cavities.  It  is 
these  deep  laryngeal  ulcers  that  bring  about  the  much-dreaded 
stenosis,  when  they  undergo  partial  or  complete  cicatrization'' 
(Virchow '). 

This  clear  description  of  the  pathological  processes  in  the 
syphilitic  lar^nix,  with  which  Virchow  has  lighted  up  this  hith- 
c^rto  dark  region,  is  completed  by  him  through  the  clinical  study 
of  the  conditions  which  follow^  most  important  among  which, 
next  to  the  cicatrices  producing  stenosis,  are  destruction  of  the 
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epiglottis,  defects  of  the  vocal  cords,  OBdema  of  tlie  laryiix,  ami 
papillary  hyperplasia. 

So  far  as  cicatrization  is  concerned,  Virchow  considers  tln^ 
cliaracteriatic  of  the  syphilitic  cicatrix  genenilly  to  be  the  onpru- 
ductiveness  of  the  actual  cicatrization  process  and  the  contrast 
between  this  lack  of  productiveness  at  the  centre  and  the  exces- 
61  ve  activity  of  growth  at  the  periphery.  He  calls  attention  tu 
the  great  similarity  between  these  and  the  cicatrices  of  burii:i, 
witli  their  unproductiveness  and  their  subsequent  severe  con- 
tractions. 

Perhaps  there  is  no  point  in  the  body  where  the  significance 
of  these  cicatricial  deformities  is  greater  than  in  the  pharynx 
and  larynx,  certainly  none  w^here  they  interfere  more  materially 
with  the  functions  of  deglutition  and  respiration,  so  essential  to 
life,  or  the  important  function  of  phonation.  The  form  and  char- 
acter of  the  results  of  destruction  and  cicatricial  contniction  are 
very  various.  On  the  coast  of  the  Baltic  Sea  I  had  the  opportn- 
nity  of  observing  and  examining  a  large  amount  of  material  'with 
reference  to  the  results  of  sypliilitic  destruction  in  the  lar)*nx 
and  pharynx.  I  saw  the  most  manifold  narrowings  and  distor- 
tions oT  tiie  pharynx,  cicatricial  projections  similar  to  a  dia- 
phmgm,  leaving  only  a  narrow  slit  for  swallowing  and  breath 
ing  ;  defects  of  the  epiglottis,  in  all  forms  and  grades,  up  to  the 
complete  destruction  of  the  same,  or  the  enclosure  of  the  remain- 
ing little  stump  in  a  circular  cicatricial  mass  narrowing  the  upper 
laryngeal  ajierture;  defects  of  one  or  the  other  arytenoid  carti- 
lage, of  one  vueal  cord,  etc. 

Literature  furnislies  us  with  a  large  number  of  pertinent  sin- 
gle obs*Tvations.  I  only  call  attention,  amongst  those  of  more 
recent  (huyngoscopic)  times,  to  the  observations  of  Turck  (L  c), 
Cameron  and  Gee  J  von  Fiedler  (1.  c),  Elsberg  (1.  c),  and  Scheeh.' 

The  papillary  hyperplasias,  conical  in  form  or  picket-shaped, 
which  are  described  as  existing  around  syphilitic  cicatrices  (Vir- 
chow, Rlieiner,  Ruehle,  Tiirck),  may  attain  to  a  certain  ind«- 
jiendeuce  and  add  to  the  capacity  of  the  cicatrix  for  encroachiug 
on  space* 

^  Brit.  Meti  Jour.  Dec.  21,  1807. 

'^  D.  Arcliiv  f,  klm.  MeJic.  BJ.  XVII.  p/2.jO,  ]87C. 
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The  disturbance  of  function  reaches  its  climax  through  oede- 
ma of  the  laryngeal  entrance,  which  is  usually  the  product  of 
perichondritis. 


Symptoms^  Diagnosis^  and  Course. 

Among  the  symptoms  of  laryngeal  syphilis,  Jioarseness  is 
usually  the  first.  The  ''raucedo  syphilitica"  has  nothing  char- 
acteristic, and  may  be  produced  as  well  by  simple  syphilitic 
catarrh  or  the  development  of  condylomata  as  by  syphilomata 
or  ulcers.  According  to  the  seat  and  extent  of  the  process,  the 
hoarseness  may  be  slight  or  may  increase  to  aphonia. 

Cough  and  difficulty  of  swallowing  may  be  very  moderate, 
or  even  entirely  fail  in  early  laryngeal  syphilis.  The  same  is 
true  of  pain  which  generally  arises  through  pressure  from  with- 
out or  during  the  act  of  swallowing,  only  when  the  rapidly 
advancing  destruction  has  brought  about  an  inflammatory  oede- 
ma of  the  submucous  tissue  or  a  perichondritis.  The  syphilitic 
changes,  in  a  stricter  sense,  generally  run  their  course  without 
pain  (Ricord,  Tiirck,  Sommerbrodt,  Tobold),  a  fact  which,  under 
some  circumstances,  may  be  of  use  in  making  a  differential  diag- 
nosis ;  for  instance,  for  the  purpose  of  distinguishing  them  from 
tuberculous  ulcers. 

Difficulty  of  swallowing  does  not  generally  become  serious 
until  considerable  defects  in  the  epiglottis  have  supervened,  or 
there  is  an  eating  out  of  the  soft  parts  about  the  upper  laryngeal 
aperture.  The  act  of  swallowing  may,  however,  be  performed 
normally — that  is,  without  the  entrance  of  food  into  the  larynx — 
even  when  the  entire  supra-hyoideal  portion  of  the  epiglottis  is 
wanting,  and  there  is  cicatricial  deformity  of  the  soft  parts  about 
the  upper  larynx,  provided  the  patient  is  accustomed  to  this 
condition  of  things  and  swallows  carefully. 

Tliis  act  is  materially  aided  by  the  base  of  the  tongue,  which  is  automatically 
drawn  back  over  the  laryngeal  entrance  by  the  stylo-glossus  muscle,  and  protects 
the  glottis  like  a  roof  in  the  place  of  the  epiglottis.  This  position  of  the  root  of 
the  tongue,  far  to  the  rear,  is,  according  to  my  obser\'ation,  quite  characteristic  of 
defects  of  the  epiglottis,  and  it  renders  laryngoscopic  examination  of  such  patients 
mucli  more  difficult.     Evidently,  however,  closure  of  the  upper  laryngeal  aperture 
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13  also  aided  by  the  contmctioii  of  the  arytteno-epiglottideus  muscle  (of  SttntoriDi)— 
noniirtlly  incornplete  but  hypertrophied  by  use, — the  constrictor  vestibuU  laryDgis 
of  Liisclika,  whicli  crowds  the  aryteno-epiglottidean  folds  and  the  arytenoid  carti 
lages  together  towards  the  niediau  lineT  traosforming  the  ujipor  Jatyngeal  oj^Ding 
into  a  narrow  antero-posterior  slit.  The  juxtaposition  of  the  false  vocal  cords,  ren- 
dered possible  tl  J  rough  the  action  of  the  superior  thyreo-arytiEnoldei  muscles,  also 
contributes  towards  prcvectiog  the  entrance  of  food  into  the  glottis. 

Tlie  expectoration  of  nmco-puSj  mingled  witli  blood,  is  a 
matter  of  course  in  case  of  large  ulcers. 

Through  laryngoscopie  exmnination^  the  kind,  seat,  and  ex- 
tent of  the  sj^hilitic  processes  are  to  be  determined — indeed,  tirst 
of  all,  tlie  question  of  the  syphilitic  nature  of  the  laryngeal  affec- 
tion is  to  be  settled. 

Sifphilltic  caiarrTh  presents  nothing  more  characteristic  to 
inspection  than  to  anatomical  examination.  It  seems  to  me  a 
very  bold  undertaking  to  conclude  on  the  syphilitic  nature  of  the 
process  on  account  of  the  livid  red,  or  dirty,  brownish-red  color 
i\i  the  injection  of  the  mucous  membrane,  as  these  changes  in  the 
(H)!or  of  the  injection  may  be  developed  in  chiomc  larjMigeal 
eatan'h  of  all  kinds. 

Tlie  circumstance  that  simple,  non-syphilitic  laryngeal  ca- 
tarrh, with  its  changes  for  the  better  and  the  worse,  may  continue, 
<)l>sriii:it(']y,  for  a  long  time,  and  mny  gradually  impart  a  dirty, 
reddisli  color  to  the  muc^ous  membmne,  renders  it  impossible  to 
pronounce  on  the  sj^pliilitic  nature  of  catarrh  from  the  color. 
The  unusually  prolonged  duration  of  the  catarrh,  so  valuable  a 
siern  in  the  diagnosis  of  the  syphilitic  nature  of  catarrh  of  the 
jiluirynx,  loses  all  {significance  in  the  larynx. 

One  must,  as  a  matter  of  coursej  take  into  account  all  other 
rircumstances  bearing  on  the  diagnosis,  especially  the  history  of 
the  ])atieiit,  tlie  examination  of  the  genitals,  of  the  phar)^nx,  the 
skin,  tlic  lymphatic  glands,  the  bones,  etc.  Finally,  conclusions 
diawn  from  the  effects  of  treatment  are  permissiblej  ind*?ed,  qmte 
v:ilual)le  in  difficult  cases,  as  general  and  local  antisyphilitic 
tieattuent  removes  the  catarrh  surprisingly  fast,  which  cannot  be 
h^aid  of  the  treatment  of  tuberculous  catarrh  nor  for  that  of 
simjde  subacute  or  chronic  laryngeal  catarrh. 

The  broad  condi/lomaj  ariising  simultaneously  with  the  ca* 


SYPHILIS.— SYMPTOMS  AND  DIAGNOSIS.  869 

tarrli,  or  without  it,  appears  as  a  flat,  wart-like  papule,  with  a 
thick,  whitish  gray,  adventitious  covering  of  epithelium,  such  as 
condylomata  of  the  mouth  and  pharynx  also  bear,  and  asserts 
itself,  from  the  outset,  as  a  condyloma  on  account  of  its  resem- 
blance.to  condylomata  generally  (Gerhardt  and  Roth).  Its  seat 
is  on  the  vocal  cords,  on  the  posterior  laryngeal  wall,  and  on  the 
false  cords.  By  reason  of  its  seat,  as  well  as  the  catarrh  that  ex- 
ists around  it,  it  interferes  quite  seriously,  as  a  rule,  with  the 
formation  of  the  voice.  This  serious  interference  with  the  voice 
was  emphasized  by  Ricord^  already,  while  Gerhardt  and  Roth 
first  demonsti-ated,  laryngoscopically,  the  conditions  on  which  it 
depends.  Mucous  papules  appear  early  (about  six  to  ten  weeks 
after  infection),  and  generally  at  the  same  time  with  roseola  and 
condylomata  at  other  points  of  predilection  (the  fauces,  genitals, 
anus). 

At  the  same  time  it  must  here  be  stated,  that  on  the  part  of 
some  authors  (Waldenburg,'^  Lewin^)  grave  doubts  are  raised  as 
to  the  occurrence  of  mucous  papules  within  the  larynx. 

The  gummy  tumor  or  syphiloma  of  the  laryngeal  mucous 
membmne,  as  such,  has  not  yet  been  sufficiently  studied  on  the 
living  subject.  The  conditions  and  laryngoscopic  pictures  which 
Tiirck  gives  of  subacute  and  chronic  inflammation  of  the  mucous 
membrane  and  submucosa,  in  syphilitic  subjects,  may,  to  a  great 
degree,  be  considered  as  belonging  here.  Tiirck  (Klinik,  p.  380) 
describes  the  changes  "on  the  true  and  false  vocal  cords  as 
weals,  running  longitudinally  ;  on  the  anterior  surface  of  tht» 
posterior  laryngeal  wall,  as  rows  of  little  hillocks,  lying  along- 
side of  and  under  one  another  ;  on  the  mucous  membrane  cover- 
ing the  cartilages  of  Wrisberg  and  Santorini,  as  more  or  less 
roundish  swellings,  which  often  also  occupy  the  cicatrized  rem- 
nants of  the  epiglottis,  whose  jagged  edges  then  appear  raiscnl  to 
roundish  or  elongated  roundish  weals."     Furthermore,  according 

'  "  If  papules  are  developed  in  the  larynx,  the  patient's  voice  will  gradually  go 
through  with  all  the  variations,  from  the  slightest  grade  of  dysphonia  to  the  most  com- 
plete aphonia.  *  ♦  ♦  *  There  is  generally  no  pain.  BicarcT^  Lectures,  by  Lippert, 
1846,  p.  80. 

'  Respiratorische  Therapie  TI.  Aufl.  1872,  p.  366. 

3  Leicin,  Die  Behandlung  der  Syphilis  mit  subcutanen  Sublimat-Injectionen,  1869, 
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to  Tiirok,  these  swellings,  which  have  the  color  of  the  normal 
mucous  membrane,  may,  when  seated  on  the  true  or  false  vocal 
cords,  lead  to  stenosis  of  the  larynx,  through  participatiou  of 
the  submucous  tissue,  or  may  ulcer-ate  out,  in  whole  or  in  part, 
but  can  be  made  to  recede  by  means  of  antis3^philitic  treatment. 
The  way  in  which  the  conditions  found  by  Tiirck  correspond 
witli  the  alterations  which  Virchow  describes  as  belonging  to 
laryngeal  gumraata,  scarcely  leavt*s  a  doubt  that  in  these  cases 
the  former  was  dealing,  not  with  iiitiammator}^  products,  but  with 
specific  sj^philitic  new-formations, 

Waklenburg,*  too,  considers  the  smooth,  generally  roundish 
elevations,  of  the  size  of  a  pin-head  to  that  of  a  small  pea,  usu- 
ally of  the  color  of  the  rest  of  the  mucous  raembmne,  found  with 
special  frequency  on  the  posterior  laryngeal  wall,  genemlly 
several  of  them  together,  and  which  he  has  often  observed  in  the 
later  stages  of  syphilis,  as  being  gummata.  These  tumors  did 
not  commonly  terminate  in  ulceration  ;  in  fact,  Waldenburg  more 
frequently  witnessed  their  absorption  or  obstinate  pt*rsistence, 
even  when  all  other  symptoms  of  syphilis  had  alreadj^  disap- 
peared MandP  observed  numerous  gummata  of  a  grayish-yel- 
low color  on  the  epiglottis  and  tlie  false  vocal  cords  of  a  negro, 

who  also  showed  extensive  syphilis  of  the 
pharynx.  Of  the  handsome  colored  pic- 
tures which  Mandl  (I  c,  PI.  VL  2,  and 
VII.  L)  gives  of  gummata,  the  laat  may 
here  be  reproduced  in  woodcut. 

A  gummy  tumor  below  the  cords  has 
,  ,      "'  ^w    .,    ,, .    l^^f^n  observed  by  Turck  (Klinik,  ix  389), 
Nicolas   Duranty  (Laryngtte  chronique; 
Marseilles,  1865),  and  Norton  (1.  c). 

Ulceratkm  of  the  gummy  groioth^  s)T)hilitic  ulceration,  ap- 
pears in  general  to  occur  very  early ;  the  fact  that,  in  well- 
prouounced  laryngeal  syphilis,  ulcers  are  found  vastly  oftener 
than  neoplastic  infiltrations,  argues  decidedly  in  favor  of  an 
4^arly  ulceration,  caused  ]jartly,  no  doubt,  by  the  mechanical 
in'itatious  to  which  infiltrations  are  exposed  on  the  epiglottis,  the 
true  and  false  vocal  cords,  and  the  posterior  larjmgeal  wall. 

^Lewirif  L  c.»  p.  IK].  *Maladiea  du  litijni,  1H72,  p.  700. 
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The  depth  of  the  ulceration,  the  participation  of  the  sub- 
mucous or  muscular  layer  and  of  the  perichondrium  in  the  neo- 
plasm and  destruction,  depends  upon  whether  syphilis  appears 
in  the  larynx  in  the  form  of  an  early  or  late  affection  ;  whether, 
therefore,  we  have  to  deal  with  flat  formations  of  the  mucous 
membrane  (condylomata  and  follicular  buboes),  or  with  gum- 
mata,  penetrating  deeply,  even  to  the  periosteum. 

The  more  superficial  affections  may  be  healed,  in  spite  of 
xdceration,  through  timely  and  appropriate  antisyphilitic  treat- 
ment, without  leaving  any  defects  worth  mentioning  in  those 
parts  of  the  organ  attacked ;  whereas  ulceration  of  the  deeply 
penetrating  syphilomata  results  in  those  extensive  destructions 
and  those  extremely  deforming  cicatricial  masses  which  were 
described  above  (Pathological  Anatomy). 

According  to  my  experience,  the  extension  of  syphilitic  neo- 
j)lasms  to  the  larynx  by  continuity  plays  no  unimportant  role, 
and  this  circumstance  is  often  of  great 
value  for  diagnosis.  In  most  instances, 
as  is  well  known,  destructive  syphilis 
of  the  pharynx  precedes  that  of  the 
larynx.  In  appropriate  cases,  that  is,  in 
those  coming  under  observation  early, 
we  can  recognize  the  pharyngo-epiglottic     „  ^,„ .    ,  y\g.\^. 

n  i'         J     a         1    n  Syphilitic  nlceraUon  of  the  larynx. 

ligament  as  the  pathway  by  which  syph- 
ilis travels  from  the  pharynx  to  the  larynx.  For  this  reason, 
too,  it  is  generally  the  margins  of  the  epiglottis,  on  one  side  or 
the  other,  which  are  first  infiltrated  and  soon  also  destroyed. 
From  the  margin  of  the  epiglottis  the  neoplasm  and  destruction 
advance  to  the  aryteno-epiglottidean  ligament  and  to  the  inner 
surfa(!e  of  the  epiglottis,  or  to  both  at  the  same  time ;  from 
both  these  n^gions  the  attack  may  extend  to  the  false  and  the 
tru(»  vocal  cords. 

The  diagnosis  of  the  syphilitic  ulcer  may  be  rendered  much 
easier  by  this  local  behavior  of  the  affection,  especially  by  the 
pref<Tence  shown  for  tlie  epiglottis,  mon^  ])articularly  when  we 
are  dealing  with  tlu^  v(»ry  difficult  task  of  distinguishing  between 
syphilitic  and  tuberculous  ulcers. 

There  is  nothing  pathognomonic  in  the  appearance  of  syphi- 
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litic  ulcers.  It  is  true  that  Tmck  (KJinik,  p.  3U1)  claims  some- 
times to  have  observed  ulcerts  which,  with  any  coiisidemble 
experience,  one  would  recognize,  at  the  first  glance,  as  syphi- 
litic. The  characteristics  of  this  ''typical"  ulcer,  according  to 
Tiirck,  are  **a  more  or  less  circular  form,  a  deep  floor,  covered 
with  a  whitish-yellow  coating,  sharp,  Bometimes  strongly  ele- 
vated margins,  surrounded  by  an  intiammatory  areola." 

I  confess  that  I  cannot  suppress  strong  doubts  as  to  the 
•'typical"  character  of  this  form  of  ulcer,  and  I  must,  for  the 
present,  attach  myself  to  those  authors — and  they  doubtless  con- 
stitute a  large  majority — who  do  not  rocognize  any  cliai'acteristic 
appearance  of  tlie  syphilitic  laryngeal  ulcer.  At  the  saiiie  time, 
a  sufficient  number  of  tixed  points,  both  numerically  and  in  the 
matter  of  significance,  still  remain  for  diagnosis.  Aside  from  the 
history  of  the  caae,  we  have  the  evidence  of  other  syphilitic  affec* 
tions,  especially  in  tlie  pharynx,  on  the  skin,  in  tlie  bones ;  the 
preference  shown  by  the  ulcerative  processes  for  the  pharyngo- 
epiglottic  ligament  and  the  epiglottis ;  the  presence  of  nodular 
infiltrations  on  the  mucous  membrane  of  the  vestibulum  laryngis; 
the  swelling  of  the  lym|>liatic  ghuids  at  tlie  angle  of  the  jaw  and 
in  the  submaxillary  region  ;  fioallyj  the  results  of  antisyphilitic 
treatment. 

So  far  as  the  distinction  between  syphilitic  and  tuberculous 
ulcers  is  concerned,  tliis  can  generally  be  established  without 
dilhcnlty,  on  the  basis  of  the  circumstances  above  mentioned 
and  those  spoken  of  under  tlie  head  of  Ltiryngeal  Phthisis.  The 
only  st^riuus  dilhculty  |>resented,  as  a  rule,  is  when  a  person  who 
is  sulYering  from  old  syphilis,  especially  of  the  pharynx,  also  has 
an  induration  at  the  apex  of  the  lung,  and  suffei's  for  some  time 
with  frvrr  and  hi>arsem*ss.  In  such  cases  all  the  ordinarily  avail- 
al)le  data  fur  a  ditferential  diagnosis  leave  us  in  the  lurch,  and 
the  question  has  to  be  decided  by  the  result  of  antisyphilitic 
treatment. 


Terminations^  pTGgnoms^  and  Treatment. 

Tlii^  extension  of  the  ulcerative  processes,  where  proper  aid 

not  invoked,    may  involve  the  entire  larynx  and   the   tra 


^ 
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The  destruction  is  often  enormous,  and  those  parts  which  are 
not  deformed  by  the  ulceration  and  the  perichondritis  finally 
succumb  to  the  powerful  traction  of  the  cicatricial  masses.  Thus, 
as  I  have  repeatedly  observed,  the  epiglottis  may  be  mowed  down 
to  a  misshapen  stump,  the  vocal  cords  may  grow  together,  necrotic 
portions  of  the  arytenoid  and  cricoid  cartilages  may  be  expelled, 
and  the  vestibulum  laryngis  may  be  so  obstructed  and  grown 
together  that  the  individual  parts  can  no  longer  be  distin- 
guished. * 

The  result  of  such  extensive  changes,  as  a  matter  of  course,  is 
the  hopeless  ruin  of  the  voice,  and  an  interference  with  laryngeal 
breathing  which  imperatively  demands  the  performance  of  tra- 
cheotomy, without  giving  any  prospect  that  the  tracheal  canula 
can  ever  again  be  dispensed  with. 

This  is  the  prospect  which  the  undisturbed  course  of  laryn- 
geal syphilis  opens,  while,  on  the  other  hand,  timely  and  ener- 
getic treatment  can  point  to  the  most  brilliant  results.  Even 
extensive  defects,  if  they  have  not  penetrated  too  deep,  admit  of 
complete  cure,  and  even  laryngeal  perichondritis — otherwise  the 
most  dreaded  result  of  laryngeal  affections — need  not  cause  the 
same  alarm  as  under  other  circumstances.  Those  ulcers  on  the 
anterior  surface  of  the  arytenoids,  accompanied  with  immobility 
of  the  latter  and  swelling  of  their  investments,  which  are  so  sus- 
picious in  tuberculosis,  are  here  of  far  less  consequence,  as  has 
been  truly  remarked  by  Tiirck.  As  a  rule,  they  may  be  entirely 
healed.  Sometimes,  even  here,  a  lessened  degree  of  mobility  re- 
mains for  a  long  time,  if  not  permanently,  but  incurable  necrosis 
of  the  cartilage  is  not  so  apt  to  follow  as  in  tuberculosis. 

T!\\ki  syphilitic  pertchoudritis  oi  \\\^  cricoid  and  the  thyroid 
cartilages  described  by  Dittricli  (I.  c),  Porter  (1.  c,  cases  28  and 
29),  Ruehle  (1.  c,  p.  277),  Tiirck  (Klinik,  pp.  252  and  26G),  does,  it 
is  true,  represent  a  much  more  serious  affection,  even  in  syphilis, 
than  perichondritis  of  the  arytenoids,  and  often  leads  to  death, 
as  the  observations  of  the  authors  just  named  show.  The  fatal 
termination  follows  either  through  acute  a?dema  of  tlie  larynx 

'  Tiirck  has  furnished  us  with  numerous  laryngoscopic  pictures,  coming  under  this 
category,  in  his  Klinik. 
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or  through  the  results  of  the  extensive  suppuration  of  the  peri- 
chondrium and  the  Burrounding  soft  parts. 

The /aial  Jiemorrhage  from  an  extensive  and  deep  ulcer  of 
the  region  of  the  left  vocal  cord,  observed  in  one  case  by  Tdirk 
(Klinik,  p.  413),  may  be  mentioned  as  a  rare  termination  of 
syphilitic  laryngeal  disease. 

Finally,  in  speaking  of  terminations,  mention  may  be  made  of 
the  pap illo7nata^  which  are  fond  of  developing  themselves  in  the 
vicinity  of  syi>hilitic  cicatrices,  and  which,  when  they  attain  a 
great  extent,  may  become  hindrances  to  respiration  and  phouation. 

In  the  matter  of  2>'^offiiosis  it  is  natumlly  a  question  of  cardi- 
nal importance  bow  far  syphilis  has  progressed,  and  especially 
how  far  the  ulcemtive  and  perichondritic  destruction  has 
advanced  at  the  beginning  of  treatment,  and  whether  the  con- 
stitution of  the  individual  is  adapted  to  energetic  mercurial 
treatment.  If  the  organism  of  the  patient  has  been  depraved 
by  syphilis,  or  by  repeated  courses  of  mercurial  treatment, 
to  that  extent  that  a  fresh  course  of  mercury  cannot  be  carrie*! 
out  or  is  without  results,  the  prognosis  is  rendemd  materially 
worse.  Although  some  inveterate  cases  of  syphilis  are  cured  by 
the  systematic  use  of  the  iodine  treatment,  yet  this  method 
does  not  possess  anything  like  the  degree  of  certainty  that 
belongs  to  the  energetic  employment  of  mercury. 

In  freaime/tf^  the  object  by  which  we  must  be  governedjat  the 
outset,  is  to  arrest,  as  speedily  as  possible,  the  progress  of  syph- 
ilis in  the  larynx.  Every  day  may  bring  with  it  changes  wliich 
not  only  derange  the  delicate  mechanism  of  the  larj'nx  beyond 
cure,  but  may  also  directly  threaten  life  (through  perichondritis, 
a*dema,  or  hemorrhage).  Accordingly,  not  only  the  most  speedy 
mercurial ization  of  the  system  is  necessary,  but  also  local  treat- 
ment wliich  promises  results.  I  agree  with  Somnierhrodt, 
Schnitzler,  and  others,  in  greatly  preferring  mercurial  inunction 
to  the  internal  administration  of  the  remedy,  and  I  institute 
inunctions  twice  a  day,  each  time  of  a  drachm  of  mercurial  oint- 
nn.-nt.  In  the  use  of  these  strong  intmctions  the  greatest  care 
is  to  be  exercised,  from  the  beginning,  to  prevent  stomatitis, 
which  can  almost  always  be  done  by  washing  out  the  mouth 
every  half  hour,  using  alt<-rnately  fresli  water  and  a  solution  of 
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chlorate  of  potassa  (twenty-five  grains  to  the  ounce),  and  fre- 
quently brushing  the  teeth  with  the  same  solution,  accompany- 
ing this  with  mild  laxative  and  diaphoretic  treatment.  Iodide 
of  potassium  (in  a  solution  of  from  ten  to  fifteen  grains  to  the 
ounce,  a  tablespoonf ul  every  two  hours)  I  can  only  recommend  in 
those  cases  where  there  is  a  depi-aved  constitution,  or  where  mer- 
curial treatment  does  not  produce  the  desired  result,  or,  finally, 
when  we  desire — in  the  absence  of  any  alarming  conditions— 
tii*st  to  establish  the  diagnosis  of  syphilis  by  the  treatment. 

For  the  local  treatment  of  the  ulceration,  pencillings  with 
diluted  tincture  of  iodine  or  iodide  of  potassium  in  glycerine 
(Schnitzler),  as  well  as  with  solutions  of  corrosive  sublimate  or 
nitrate  of  silver,  are  to  be  recommended.  Painting  the  skin  of 
the  neck  with  tincture  of  iodine  is  also  not  to  be  omitted. 

The  effect  of  this  general  and  local  treatment  shows  itself  very 
evidently  even  during  the  first  days.  No  further  extension  of 
the  disease  takes  jjlace,  the  ulcers  clean  off,  the  secretion  dimin- 
ishes, the  soft  parts  of  the  vestibule  lose  their  swelling. 

Of  course  therapeutics  are  powerless  against  necrosis  and 
anchylosis  of  the  cartilages,  defects  of  the  epiglottis,  etc.  Cica- 
tricial deformities  may  be,  at  least  partly,  overcome  with  care : 
as,  for  example,  the  growing  together  of  the  vocal  cords  (Sturck, 
Schnitzler),  membraniform  cicatricial  bands  at  the  laryngeal  en- 
trance, and  extending  from  there  to  the  pharynx,  and  others. 
The  communications  of  Navratil,  Schroetter,  Schnitzler,  Schech, 
and  others,  show  how  much  can  here  be  accomplished  by  skill 
and  patience. 

If  the  stenosis  is  such  that  not  only  the  voice  but  breathing 
also  is  seriously  interfered  with,  tlie  attempt  should  still  be 
made,  after  previous  tracheotomy,  which  is  generally  rendered 
necessary  by  a^dema  of  the  larynx,  gradually  to  free  the  passage 
again  by  the  practice  of  dilatation.  Those  attempts  seem  to  be 
as  difficult  as  they  are  fruitful,  and  under  the  untiring  ex<M*ti()ns 
of  the  laryngeal  surgeons — I  may  mention  von  Bruns,  Trendehtn- 
burg,  Oertel,  Storck,  Schnitzler,  and,  ai)ovea]l,  Schroetter^ — l)egin 
of  late  to  yield  the  finest  results. 


'  Compare  Schroetter^s  newest  work,  *'  Beitrag  ziir  Behandlung  der  Lirynx-Stenose. 
Wien,  1870. 
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Neoplasms  of  the  Larynx. 

^orgagni,  De  sedibus  et  causis  morborum.  XXVIII.  9. — LietUaud,  Hifitorica  anato- 
mica-mcdica.  1784,  p.  72. — Otto^  Seltene  Beobachtongen  zur  Anatomie  und 
Physiologie  gehorig.  Berlin.  1824. — Ut'ner  (Albers)^  De  tumoribua  in  cavo  laryn- 
gis.  Dissertatio  inaug.  Bonnae.  ISSS.-^Albers,  Ueber  die  GeschwQlste  im  Kebl- 
kopf.  V.  Grfife's  und  Walther's  Journal  der  Chinirgie.  Bd.  XXI.  1834,  p.  517.— 
Begnoli,  Osservazioni  cbirurgic.  Pisa.  1836. — Ehrmann^  Histoire  dea  polypes  da 
larynx.  Strassbourg.  1850.— ifci^ito/wifey,  Zeitschrift  der  k.  k.  Ges.  der  Aerzte  za 
Wien.  1851.  Mfirz.— //(wactf  Oreen^  On  the  surgical  treatment  of  polypi  of  the 
larynx  and  oedema  of  the  glottis.  New  York.  1862.  Transactions  of  the  Amer. 
Med.  Association.  l^Z.-^Middeldorpff,  Die  G^vanokaustik.  Breslan.  1854,  p. 
176. 

tiehle,  Die  Kehlkopfkrankheiten,  klinisch  bearbeitet  Berlin.  1861,  p.  224. — Levuiy 
Ueber  Neubildungen,  namentlich  Poly  pen  des  Eehlkopfea.  Deutsche  Elinik, 
1863.  Nos.  12-26.— i^t/Z«^i,  Hopitals  Tidende.  1862.  No.  25.—F€rrand,  Ulcera- 
tion carcinomateuse  de  la  luette  et  du  bord  libre  du  palais.  Gaz.  dea  hdpitaux. 
Mars  24,  1863. — Starlcj  Fall  von  Zottenkrebs  des  Laiynx.  Archiv  der  Heil- 
kunde.  IV.  p.  474.  1863.— (?*/>6,  Brit,  Med.  Joum.  1865.  (Carcinoma).— fentf^, 
New  York  Med.  Journal.  1865.  (Carcinoma). — v.  Brunt,  Laryngoscopie  und 
laryngoscop.  Chirurgic.  1865,  p.  143.  (Carcinoma). — Causit,  £tudes  sur  l« 
polypes  du  larynx  sur  les  enfants  et  en  particulier  sur  les  polypes  cong^nitaax. 
Thcise.  Paris.  1SQ7. —J^apratil,  Ein  Fall  von  Epithelialkrebs  im  Larynx.  Wien. 
nied.  Presse.  No.  25.  1868. — Rehn,  Cancroid  des  Eehlkopfcs  bei  einem  drei- 
jiihi-igen  Knahen.  Virchow's  Archiv.  XLIII.  p.  129.  1S6S. —  VoUolini,  Archiv  fur 
klin.  Chirurgie.  VIL  p.  693,  und  Berliner  klin.  Wochenschrift.  1868.  No.  3. 
(Galvaiiocautery). — Baldssa^  Beitrage  zum  Werthe  der  Spaltung  des  Kehlkopfes 
zum  Behufe  der  Exstirpation  von  Neugebilden.  Wiener  med.  Wochenschr.  1868. 
Nos.  91-93. — Oertely  Ueber  GewSchse  im  Kehlkopf  und  deren  Operation  auf 
eudolaryngealera  Wege.  Bayr.  arztl.  Intelligenzblatt.  1868.  Nos.  1-6. — Sehnitder, 
Anwendung  der  Galvanokaustik  bei  Kehlkopfkrankheiteu.  Wochenblatt  der 
Ges.  d.  Wien.  Aerzte.  1868.  No.  43.  Wiener  med.  Presse.  1868,  p.  996.— 3arra- 
tiL  Beitrag  zur  Behandlung  der  Kehlkopf neubildungen.  Berliner  klin.  Wochen- 
sclir.  1808.  No.  48-51. — Zur  Extraction  der  Kehlkopfpolypen.  Wiener  med. 
Presse.  1871.  Nos.  49,  50. — Planchoriy  Faits  cliniques  de  laryngotomie.  Th^se. 
Purls.  1809. — Machemie,  Cancerous  ulceration  of  the  epiglottis.  Transactions  of 
the  Patholog.  Society.  XIX.  1869. — Ghibh,  Laryngeal  tumor,  removed  by  the 
liiryngeal  6craseur.  Transactions  of  the  Patholog.  Society.  XIX.  1869. — HeicheU 
Ueber  den  Werth  der  Galvanokaustik  als  Operationsmethode  zur  Entfemung 
von  Neu])ildungcn  des  Kehlkopfes.  Berl.  klin.  Wochenschr,  1869.  No.  51.— 
Schroetter,  Exstirpation  von  Gcschwiilsten  im  Kehlkopfe.  Oesterreich.  mocl 
Jahrbb.  1868.  1.  1869.  2.— Wochenschrift  d.  Ges.  d.  Wien,  Aerzte.  1869.  No. 
12. — von  Langenheck,  Ueber  Pharyngotomia  subhyoidea.  BerL  klin.  Wochen- 
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scbrift.  Nos.  2  and  3.  1870. — 3f.  Maelemie,  Congenital  growths  in  the  larynx. 
Brit  Med.  Joum.  1870,  July  9,  p.  36. — Sidlo,  Laryngoskopische  Mittheilungen 
aus  der  Klinikdea  Prof.  Duchek.  Oesterr.  med.  Jahrbb.  XX.  1870. — Demarqvay^ 
Cancer  primitif  du  larynx.  L'Union  mdd.  No.  33.  1870.  Qaz.  dee  Hdpit  No.  33. 
1870. — DesormauXy  Du  cancer  primitif  du  larynx.  Bull,  de  Tacad.  de  mdd. 
XXXV.  p.  641.  1870. — M,  Machemie,  Primary  carcinoma  in  the  cervical  glands: 
secondary  affections  of  the  larynx.  Brit.  Med.  Journ.  1870.  Dec.  24. — Essay  on 
growths  in  the  larynx.  Loudon.  1871. — On  the  removal  of  growths  from  the 
larynx.  Lancet.  1871.  12. — On  the  relative  merits  of  thyrotomy  and  laryngosco- 
pic  treatment  for  the  removal  of  growths  from  the  larynx.  Med.  Times  and  Gaz. 
1871,  Dec.  2.— Transactions  of  the  Pathol.  Society.  XXL  pp.  51  and  53.— On 
the  results  of  thyrotomy  for  the  removal  of  growths  from  the  larynx.  Brit.  Med. 
Joum.  1873,  Apr.  23. — Fieber,  Ueber  eine  neue  gefahrlose  Methode  zur  Ent- 
femung  von  Kehlkopfgeschwiilsten.  Wiener  med.  Wochenschrift.  1871.  Nos.  10 
and  11. — StorcJc,  Laryngoscopische  Operationen.  I.  Wien,  1871.  II.  1.  Heft.  1872. 
— Durham^  On  the  operation  of  opening  the  larynx  by  section  of  the  cartilages. 
Lancet.  1871.  No.  25.  Brit.  Med.  Journal.  1871.  No.  25.  Med.  Chir.  Transac- 
tions. 1872.  Vol.  LV.  p.  17. —  Wood,  Case  of  a  cancer  in  the  throat.  Brit.  Med. 
Journ.  1871,  Febr.  25. — Norton,  Epithelioma  of  the  larynx.  Transactions  of  the 
Patliolog.  Society.  1872.  XXHI. — Emil  Blanc,  Etude  sur  le  cancer  primitif  du 
larynx.  Paris.  1872.  — 0.  Wyss,  Ueber  Operationen  im  Innem  des  Kehlkopfes. 
Correspond enzblatt  der  Schweizer  Acrzte.  1872.  No.  13. — Hueter,  Tracheotomie 
und  Laryngotoraie  in  Pitlia's  und  Billroth's  Handbuch  der  Chirurgie.  HI.  1,  5. 
1872. — B^schorner,  Papillomatose  Neubildung  im  Kehlkopfe  eines  2^jahrigen 
Kindes.  Tracheotomie-Tliyreotomie.  Deutsche  Zeitschrift  fur  Chirurgie.  1873, 
p.  462. — Jelenffy,  Eine  neue  Methode  zur  Ausrottung  von  Kehlkopfpolypen. 
Wiener  med.  Wochenschrift.  1873.  No.  11. — v.  Bruns,  Die  sog.  Kehlkopfguillo- 
tine.  Wiener  med.  Presse.  1873.  No.  19. — 23  neue  Beobachtungen  von  Polypen 
des  Kehlkopfes.  II.  Ausg.  Tubingen.  1873. — Livon,  Le  traitemeut  des  Polypes 
laryngiens.  Th^se.  Paris.  1873. — C,  Labus,  Casuistico  di  turaori  laringei.  Milano. 
1873. — Opcrazioni  laryngoscopiche.  Milano.  1874. —  Scheff^  Neue  Modification 
eines  Kehlkopfinsfrumcntcs  zur  Entfemung  von  Tumoren,  die  auf  der  Fluche 
der  Stimmbfinder  sitzen.  Anz.  der  k.  k.  Gcs.  der  Wien.  Aerzte,  1874,  No.  27; 
und  Deutsche  Klinik,  1874,  No.  28. — Lfifferts,  Fibroid  growths  upon  the  vocal 
cords.  3Iedical  Record.  Febr.  2,  1874. — Backer^  Exstirpation  von  12  Kehlkopf- 
polypen. Deutsche  Klinik.  1874.  Nos.  38-40. —  Ciirl  Michel,  Laryngoskopische, 
Operationen.  Zeitschrift  fur  Chirurgie.  1874.  Bd.  IV. — Lewin,  Erfahrungen 
i'lber  Larynxtumoren.  Berliner  klin.  Wochenschrift.  1874.  No.  37. — Bertolet, 
Papillomatous  growths  in  the  larynx  of  a  child.  Phil.  Med.  Times.  March  28, 
1874. — 3/.  Mackenzie,  Papillomatous  growths  in  the  larynx  and  trachea.  Recur- 
rence. Transactions  of  the  Pathol.  Society.  1874.  XXV.  p.  39. — Congenital  papil- 
lomatous web  uniting  the  vocal  cords  till  the  age  of  twenty-three  years.  Re- 
moval of  the  web  and  establishment  of  voice.  Tl>idem.  XXV.  p.  85. — E.  J.  C:>ole, 
Case  of  primary  scirrhous  cancer  of  the  larynx.    Tracheotomy.  Lancet.  1874, 
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Sept*  19. — Lennox  Bi'ot^m^  On  the  treatment  of  benign  neoplasms  in  the  larjox, 
Brit»  Med,  Journal.  187"*,  May  8. — Oertd^  Ueber  Geschwiilstc  iiu  Kehlkopfe. 
Deutschea  Archiv  fur  klin.  Med,  1875,  Bd.  XV,  p.  ^H.—OmaeitlHmer,  Ufl>erdie 
erate,  durch  Th.  BiUr&lh  am  Menschen  ausgefiihrte  Kelilkopf-ExBtirpfttian, 
Verhftndlungen  der  deutacUeii  Gt'sellaclmft  fur  Cliirurjpe.  111.  Congress  11874^ 
Berlia  1S75,  p.  70*  Archiv  ftir  klin,  Ckinirgie,  XVIL  p.  343. — Ilcine,  Bob- 
mischca  Correapondenzblatt  IT.  p.  265.  Aug,  ltl74 — M.  Schmidt^  Totale  Exstir- 
piition  des  Kchlkopfea.  Archiv  fur  klin.  Chirurgie.  XVIII,  p.  189.  1873.— 
MarteUi  (Bottoni),  Giornale  Veneto  di  scienz.  med.  Marzo,  1875. — Gajt.  Lomlx 
7,  S.  II.  17.  p,  lai,  1875.  (Exstiipatio  laryngis).— cwi  Langaibecl%  Total- Exstir- 
pation  des  Kehlkopfes,  u*  s,  w.  Vortrag,  BKrlruer  klin.  WocUensclirift  XIL  Na 
33.  1875,^ — Heim^  Resection  dca  Kehlkopfcs  bei  Larynxatenose,  Verliandlungen 
d-  deutschen  Gesellsch.  fQr  Chirurgic.  IV.  Congr,  (1875).  Berlin.  187t5.  IL  220. 
— von  Zient^sefiy  Ueber  den  Krcbs  des  Kehlkopfes.  Deutecbes  Arcliiv  filr  kJiiL 
Jledicin,  1876.  Bd*  XVllL^^Bo^e,  Papillomatous  growths  in  the  larjnx  of  • 
child;  laryngotomy.  SociCt^  des  Jcuncs  MGdccins  de  Zurich.  March  27,  1J*74 
^-Burfjw,  Extirpation  of  laryngeal  polypi  by  section  of  the  liganientum  cricf*- 
thyroideum.  Arciiiv  fQr  Cbirurgie,  Vol.  V.  1874;  Archivefl  G^n.  de  MM. 
Janvier,  1875. — Fi/adl,  A  new  method  of  operating  on  laryngeal  growths,  etc 
Centralblfttt  filr  Chir.  Ko.  20,  1B7 ^.^Lefferts,  Two  cases  of  intra-laryugail 
growth ;  treatment  by  excision ;  cure,  N.  Y,  Medical  Record.  June,  1875.— 
Landrku^c^  Epithelioma  of  the  pharynx,  larynx,  and  CBSopbagus.  BuUetin  de  li 
Soci{]l6  Anat,  de  Paris.  1874.— A'^'i/itk,  Two  ciises  of  laryngeal  growth*  is 
children.  Juhrbuch  fiir  Kinderheilkundc,  Feb.  25,  1875. — Uob»on,  Laryngeal 
polypus  expelled  hy  coughing.  British  Med.  Journal.  May  29,  1875, — J^f«ry, 
Epitijelioma  of  the  larynx.  American  Journal  of  Med.  Sciences.  April,  1875. — 
liithinaon^  Case  of  intra- laryngeal  tumor,  etc.  Amen  Joum.  Med.  Sci.  April,  1875. 
— Ile'uiz^^  Fibjuns  polypus  on  the  right  vocal  cord,  etc.  Archiv  der  Ucilkande. 
XVI.  1,  p,  65.  1875. — MohUnfeld^  Excision  of  a  laryngeal  polypus*  Petfifsb. 
Med.  ZL^tBchrift.  N.  F.,  IV,  6.  p.  543.  1874.— iJwrtrw,  Extirpation  of  a  laryngeal 
polyp UiS  in  a  child  aged  eight  years,  Berlin  klin.  WochenBch.  Ko.  2,  p.  21, 1873, 
^Masnei^  On  removal  of  a  growth  from  the  larynx  with  the  aid  of  local 
anaesthesia.  La  Clinica.  starch  31,  1875, — Fournii^  A  contribution  to  the  atodj 
of  intra-laryngeal  tumors.  Gaz.  des  IltJp.  Koa.  67  and  68.  June,  1875, — Buro^ 
Amyloid  degeneration  of  laryngeal  tumors,  etc  Archiv  fdr  klin.  Chimrgie. 
XVIII.  2,  p.  242. — KfdghU  On  a  case  of  large  pedunculated  cyst  of  the  epi« 
glottis ;  accidental  rupture  \  no  refilling  after  five  month.s,  Boston  Med.  and 
Burgical  Journal.  Sept.  9,  1875, — Sekrjf^  On  the  removal  of  a  laryngeal  polyjiu* 
by  the  aid  of  local  anjcsthesia,  Allg,  Wiener  med.  Zeitung.  Nos,  33  and  34 
Aug,  17,  1875, — Knifjht,  Polypi  of  the  left  vocal  cord,  Boston  Med,  and  Surgi- 
cal Journ.  Jan,  6,  I'^IQ.^ Knight,  Case  of  laryngeal  papilloma.  Ibidem.  Jan.  20, 
1870.— iV^,  Cyst  of  the  larynx  in  an  infant.  British  3Ied,  Joum.  Jan,  15^  187C. 
Isnmhcrt,  On  gummy  tumors  of  the  epiglottia^  Annales  de  Toreille  et  du  larynx. 
Ko.  0.  Dec,  31,  ISl^.—Zkgler^  Amyloid  tumor  of  the  larynx,  etc.  Virchow's 
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Ajchiv.  Dec  9,  1875. — Ilaslund,  Cases  of  polypus  in  the  larynx.  Ilospitals- 
Tidende.  Nov.  3,  1875. — Lefferis^  A  unique  case  of  prolapse  of  both  ventricles 
of  the  larynx  ;  their  removal  by  the  operation  of  thyrotomy ;  cure.  N.  Y.  Med. 
Record.  June  3,  1876. — lsambe)%  A  contribution  to  the  study  of  laryngeal 
cancer.  Annales  de  Toreille  et  du  larynx.  Tome  II.  No.  1. — Bailly,  Cancer  of  the 
larynx ;  case  ;  autopsy.  Ibidem.  Tome  11.  No.  2. — Seller,  Report  of  a  case  of 
fibroid  growth  in  the  larynx.  Philad.  Med.  Times.  June  10,  1876. — Koch,  On 
granulation-growths  and  tumors  of  the  larynx.  Deutsche  med.  Wochenschrift. 
April  29 ;  May  6,  13,  20. — Dazet,  Primary  cancer  of  the  larynx.  Revue  M^d.  de 
Toulouse.  March,  1876. — Sands,  On  tracheotomy  and  laryngotomy.  Seguin's 
clinical  lectures.  VoL  IL  No.  7. 


Historical  Sketch. 

The  history  of  neoplasms  within  the  larynx,  and  of  their  suc- 
cessful treatment,  does  not  begin  until  the  sixth  decennium  of  our 
century.  Medical  literature  previous  to  that  time  contains  only 
isolated  observations  of  laryngeal  tumors,  which  were  either  ex- 
tirpated during  life  through  the  mouth  or  by  opening  the  larynx, 
or  were  found  on  making  autopsies. 

The  first  extirpation  of  a  laryngeal  tumor  is  considered  as 
having  been  performed  by  Koderik,  in  1750,  who  operated,  by 
means  of  what  was  called  a  rosary  [Rosenkranz],  on  a  laryngeal 
polypus,  situated  high  up  and  capable  of  being  reached  through 
the  mouth.  The  first  description  of  laryngeal  polypi,  which 
caused  death  by  suffocation  and  were  not  discovered  until  the 
post-mortem  examination,  appears  to  be  that  of  Lieutaud.^ 
Later  observations  of  the  same  kind  were  made  by  Astley  Cooper,* 


'  "In  cadavere  cujusdam  asthmatici  triginta  annorum,  qui  perpetuo  querebatur  de 
quodam  impedimento  in  trachea,  quod  tussi  et  screatu  expellere  saepius  conabatur  et 
morte  subitanea  sublati,  reperitur  quidam  polypus,  variis  radicibus  larj-ngi  infixus  et 
versus  glottidem  obturamenti  instar  adactus,  iinde  suffocatio  inexpectata."  (Obscrvat. 
(>:].)  .  .  .  ''Secto  cadavere  cujusdam  pueri  duodecim  annorum  jamprideni  plitliisici  et 
incxpectati  morte  rapti,  in  propatulum  veniebat  intra  laryngem  corpus  quoddam  poly- 
posum  et  racemosum  tracheae  superiori  parte,  pediculo  unico  et  peculiar!  ortum  tra- 
hens  et  hinc  fluctans;  quo  forte  ad  laryngem  repulse  suffocationem  obierat  aeger." 
(Observat.  04.)  LieuUiud,  Historia  anatoraico-med.  Lib.  IV.  1707.  Quoted  in  Ehr- 
7ii(i7in,  Histoire  des  polypes  du  larynx.  Strassburg,  1850. 

'^  Quoted  in  M.  Mackenzie  (Growths,  p.  5). 
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Otto/  Brauers  (in  Albers,  1.  c),  Regnoli,'  Ehnnann,  Roki- 
tansky,*  Horace  Green,*  Gurdon  Buck,*  Middeldorpff,  Pratt 
(1.  c),  Albers  (1.  c),  and  others.  Middeldorpff,  in  his  work 
on  the  Galvanocantery,  made  a  collection  of  sixty-four  cases, 
and  Lewin  added  sixteen  cases  more  to  the  number.  According 
to  this,  the  amount  of  material,  in  the  way  of  laryngeal  polypi 
authenticated  by  literature  in  pre-laryngoscopic  times,  consists 
of  eighty  cases.  But  a  very  small  number  of  these  were  cor- 
rectly recognized  during  life,  and  of  this  number,  again,  but  a 
small  fraction  was  successfully  operated  on. 

The  situation  changed  materially  on  the  introduction  of  the 
laryngoscopic  mirror  into  the  diagnostic-therapeutic  armamenta- 
rium. Not  only  has  the  number  of  observations,  within  a  short 
period  (about  seventeen  years),  exceeded  four-  or  five  fold  the 
sum  of  all  cases  belonging  to  pre-laryngoscopic  times,  so  that 
the  anatomical  character,  the  seat  and  symptoms  of  laryngeal 
tumors  now  belong  to  the  best  known  departments  of  laryngeal 
pathology,  but  the  number  of  cures,  through  operative  inter- 
ference, by  the  path  illuminated  by  the  laryngeal  mirror,  has 
become  larger  than  one  would  suppose.  Since  the  first  endo- 
laryngeal  extirpation  of  a  polypus — accomplished  by  the  perse- 
verance of  a  von  Bruns— the  reports  of  favorable  results  follow- 
ing endo-laryngeal  operative  procedures  have  accumulated  more 
and  more,  so  that  a  collection  of  all  the  material  in  these  reports 
is  hardly  any  longer  possible  or  of  profit. 

The  uniformity  in  the  clinical  picture  of  certain  neoplasms 
— for  instance,  the  little  fibromata  of  the  vocal  cords,  and  the 

'  Seltene  Beobachtungen  zur  Anat.  u.  Physiol.  Berlin,  1824.  A  man,  Bixty-firc 
years  of  aj^e,  after  being  hoarse  for  several  years,  coughed  up  several  **  red  flesh  balls," 
the  largest  as  large  as  a  cherry,  and  finally  died  of  suffocation.  On  post-mortem  exami- 
nation a  number  of  tumors,  of  the  size  of  a  hazelnut,  were  found  attached  to  the  vocal 
cords  by  pedicles  and  obstructing  the  glottis. 

*  Osservazioni  chirurg.  etc.  Pisa,  183G.  Cited  in  Mackenzie.  Rejjnoli  removed  a  laige 
neoplasm  from  the  larynx,  through  the  mouth,  after  previous  tracheotomy. 

2  Zeitschrift  der  k.  k.  Gesellschaft  der  Aerzte  in  Wien.  March,  1851. 

^  Polypi  of  the  Larynx  and  Oedema  of  the  Glottis  New  York,  1852.  Trans,  of  the 
Ampr  Med.  Association.  1853. 

''  On  the  surgical  treatment  of  morbid  growths  within  the  larynx,  lUustrated  by  an 
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almost  invariably  favorable  result,  under  proper  treatment,  of 
the  little  operation  for  their  removal— is  no  doubt  the  reason  why 
the  publication  of  such  cases  has  of  late  become  more  and  more 
rare. 

It  is  an  entirely  different  matter  with  those  forms  of  neoplasm 
which,  on  account  of  their  rarity  as  well  as  their  significance 
for  the  life  of  the  patient,  demand  the  careful  study  of  their 
details.  To  this  class  belong,  among  benignant  growths,  the 
papillomata,  whose  gravity  consists  in  their  extent  and  their 
eminent  disposition  to  relapse ;  on  the  other  side,  carcinomata 
and  the  more  rare  .tumors,  such  as  the  sarcoma,  adenoma,  chon- 
droma, etc.  Here  we  cannot  but  desire,  for  our  information,  the 
further  collection  of  carefully  reported  cases. 


Etiology  and  PathogenesiB. 

Among  the  causes  of  the  development  of  neoplasms  in  the 
larynx,  catarrh  heads  the  list,  so  far  as  benignant  growths  are 
concerned,  and  above  all  chronic  catarrh.  Accordingly  all  the 
injurious  influences  which  may  result  in  laryngeal  catarrh  are  of 
decided  influence  in  the  production  of  laryngeal  polypi.  As 
these  injurious  influences  especially  reach  the  male  sex,  in  conse- 
quence of  its  occupations,  bad  habits,  etc.,  so  laryngeal  polypi, 
like  chronic  laryngeal  catarrh,  are  found  much  more  frequently 
among  men  than  among  women. 

M.  Mackenzie  found  among  287  cases  of  laryngeal  neoplasm  (exclusive  of  can- 
cer), from  his  own  practice  and  that  of  others,  197  in  males  and  90  in  females; 
furthermore,  11.25  per  cent,  were  among  persons  whose  occupation  led  to  the  intro- 
duction of  dust,  smoke,  and  other  irritants  into  the  larynx.  The  mechanical  irrita- 
tions which  tlie  larynx  experiences  in  occupations  demanding  loud  speaking,  crying, 
the  giving  of  military  commands  (Mackenzie's  '*  Out-door  Occupations"),  are  decid- 
edly favorable  to  the  development  of  neoplasms. 

At  the  same  time,  the  greater  liability  of  the  masculine  larynx 
may  perhaps  rest  on  other  grounds  than  those  of  occupation 
alone,  as,  according  to  Causit,  among  forty-two  little  children 
who  suffered  with  laryngeal  neoplasms,  twenty-eight  were  males 
and  fourteen  females. 


•\Tr\T         TTTT 
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In  the  matter  of  age,  those  of  the  middle  class  (from  twenty  to 

fifty  years)  are  by  far  the  most  liable. 

The  tabular  CDllectton  of  Mfickenzia's  on  this  subject  giTcs  the  following  fignrei: 
From  the  lat  to  the  10th  ycar»  six;  from  the  l€th  to  the  20th,  six;  20th  to  30th, 
twcnty-ono;  30th  to  40th,  twenty -two;  40th  to  50th,  twcnty-eiglit;  50  th  to  00th, 
fourteen ;  60th  to  70th  years,  three.  Among  163  cases  of  other  authors,  in  which  the 
age  was  noted,  112  (that  ia,  68.7  per  cent,)  were  from  the  ages  of  20  to  50. 

The  period  of  early  childhood  was  formerly  regarded  as  pos* 
sessing  considerable  immunity.  On  the  otlier  hand,  Caiisit  claims 
the  specially  frequent  occurrence  of  laryngeal  polypi  daring  the 
first  years  of  life,  and  even  their  occurrence  *congenitally.  Ac- 
cording to  M.  Mackenzie's  report,  among  thirty-four  prepara- 
tions of  the  larynx,  falling  under  this  head,  which  he  found  in 
the  varioua  museums  of  London,  not  less  than  fifteen  were  of 
chiklren  under  twelve  years  of  age.  Among  twenty-four  cases  of 
papilloma,  Oertel  counted  five  under  thirteen  years  of  age. 

Advanced  age  is  decidedly  favorable  to  the  development  of 
cancer  in  the  larynx ;  still,  in  most  cases,  we  lack  any  plausible 
explanation  of  why  the  cancer  should  localize  itself  just  in  the 
larynx.  The  statement  of  some  authors  that  here,  too,  mechani- 
cal and  other  irritations  of  the  laryngeal  mucous  membrane  were 
of  intluence,  cannot  be  considered  as  applicable,  since  the  voca- 
tions which  bring  with  them  continued  imtation  of  the  larynx 
are  by  no  means  found  to  predominate  among  the  subjects  of 
laryngeal  cancer.  During  younger  years  cancer  is  muck  more 
rare. 

Pathology* 
Anatomical  Changes,    Symj^toms  and  Diagnosis, 

A, — CONNECTIVE-TISSUE  TUMORS, 

1.  The  Fibroma  papillare,  or  Fapillonm,  appears  not  only  to 

occur  the  most  frpquently  among  tumors  of  the  connective  tissue, 
but  to  be  the  most  common  amongst  all  the  new-formations 
within  the  larynx,  if  one  may  judge  by  clinical  experience. 
Mackenzie  counts  sixty-seven  papillomata  among  his  one  hundred 
neoplasms,  twenty-nine  of  which  were  confirmed  as  being  such, 
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after  extirpation,  by  microscopic  examination.  Aside  from  the 
exciting  causes — chronic  catarrh,  etc. — anomalies  of  constitution 
and  of  blood  composition  (chlorosis,  anaemia,  scrofula,  tubercu- 
losis) during  the  years  of  bodily  development  appear,  according 
to  Oertel,  to  have  a  favorable  influence  on  the  development  of 
papillomata.  The  age  of  childhood  seems  to  possess  a  certain 
predisposition  to  papillomatous  development  (Causit). 

The  vocal  cords,  and  especially  the  anterior  extremities  of  the 
same,  are  the  most  frequent  seat  and  starting-point  of  papillo- 
mata. They  are  more  rarely  found  on  the  epiglottis,  the  false 
cords,  etc.  Their  capacity  for  recurrence  is  very  great.  When 
the  extirpation  of  the  tumors  and  the  destruction  of  the  subjacent 
tissue  in  which  they  originate  is  incomplete,  they  are  generally 
developed  again  with  considerable  rapidity. 

The  development  of  papillary  growths  occurs,  not  only  on 
the  mucous  surfaces  originally  provided  with  papillae,  but,  as  is 
especially  shown  by  Virchow  (Krankhafte  Geschwiilste.  I.  pp. 
334  and  following),  also  in  regions  where  papillary  structure  of 
the  mucous  membrane  is  entirely  lacking.  The  first  step  is  the 
proliferation  of  the  superficial  connective  tissue,  the  development 
of  a  little,  amorphous,  granular  or  homogeneous  nodule,  in 
which  cells  are  not  to  be  recognized  till  later.  As  the  cells 
multiply,  they  gradually  grow  and  put  forth  buds,  just  as  is 
done  by  preexisting  papillae  (Virchow).     The  capillary  loops  of 


Fio.  17.  Fio.  IS.  Fio.  19. 

Various  papillomata  of  the  larynx.     (After  Oertel.) 

the  papillae  are  large ;  the  surface  of  the  neoplasm  is  covered 
with  a  thick  layer  of  epithelial  cells.  The  size  and  form  of 
papillary  tumors  are  very  various.  At  first  they  represent  little 
buttons  or  pegs  ;  afterwards  larger,  warty  formations,  or  those 
resembling  a  cock's  comb;    in  case  of  luxuriant  development, 
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huge  growths  similar  to  a  berry,  grape,  or  cauliflower  in  form, 
which  may  partly  or  entirely  fill  the  upper  and  middle,  more 
rarely  the  lower  laryngeal  cavity. 

The  laryngeal  mirror  usually  gives  quite  satisfactory  informa- 
tion with  regard  to  the  extent  of  the  tumor,  its  point  of  origin,  as 
well  as  the  greater  or  less  degree  of  vascularity  of  the  neoplasm. 
The  above  drawings  of  Oertel  may  serve  as  types  of  the  laryngo- 
Bcopic  images* 

According  to  Oertel,  the  laryngoscojiic  image  admits  of  our  dktingnishing 
three  different  forms  of  developmeDt. 

TliG  Jirtit  f*irm^  and  the  least  characterisfcic,  consists  of  light-reel  or  dark-red 
tumors,  studded  with  more  or  lesa  distiuctlj  marked  elevatioua,  the  main  scats  of 
which  are  the  border^  the  under  surface^  or  the  anterior  point  of  union  of  the  Tocal 
cords.  They  attain  a  size  varying  from  tliat  of  a  millet-seed  to  that  of  a  bean,  and 
are  generally  multiple. 

The  Meeandform  is  that  of  a  whitisli-graj  tumor  of  distinctly  papillary  structure* 
The  arrangement  of  the  rigid  papillfc  of  which  the  gn>wt!i  consists  is  such  that  the 
larger  groups  are  Hurrminded  by  fimaller  ones.  They  are  almost  iovarialily 
attached  to  the  vocal  cords  by  a  broad  base, 

Tlie  third  form  consists  of  large  reddish  tumors,  resembling  a  grape,  mulbciTyt 
or  cauliflower^  which  more  or  less  completely  fill  the  upper  laryngeal  cavity,  and 
generally  originate  on  tlie  false  vocal  cords  or  in  their  vicinity  (also  on  the  epi- 
glottis). The  many-branchlDg  papiLliB  consbt  of  a  connective- tisane  atroma,  ricii 
in  cells  and  sap,  and  contalntng  numerous  thin-walled  capillary  loops. 

The  diagnosis  of  a  papilloma  caa  only  be  made  with  certainty 
by  the  laryngoscopic  demonstration  of  tlie  existence  of  this 
neoplasm  in  tho  larynx.  The  remaining  symptoms,  which  are 
of  clinical  importance  in  so  far  as  they  give  occasion  to  laryngo- 
scopic  examination,  and  eventually  also  to  energetic  interference 
(tracheotomy),  are,  above  all,  those  of  laryngeal  stenosis.  They 
consist  of  laryngeal  dyspncE^a,  which  is  almost  always  mainly 
inspiratory;  distnrbances  of  the  Yoice  of  various  grades— accord- 
ing to  Oertelj  the  voice  seems  to  be  most  rough  in  the  rigid 
papilloniata  of  the  margins  of  the  vocal  cords,  especially  if  they 
extend  far  in  the  long  axis  of  the  cord  ;  finally,  a  tormenting 
disposition  to  cough  and  the  feeling  of  some  foreign  body  sitting 
fast  in  the  throat.  The  seat,  form,  size,  and  mobility  of  the 
papilloma  in  each  individual  case  naturally  determine  the  nature 
and  intensity  of  the  disturbance. 
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Tlie  broad  and  non-pedunculated  papillomata  that  take  root 
beneath  the  vocal  cords  may  remain  entirely  without  symptoms, 
aside  from  those  caused  by  the  primary  chronic  catarrh.  Only 
when,  as  is  often  the  case,  they  are  situated  immediately  below 
the  angle  of  union  of  the  vocal  cords,  they  may  cause  disturb- 
ances of  voice  by  being  partly  squeezed  between  the  cords  when 
they  are  brought  into  juxtaposition. 

A  very  instructive  illustration  of  this  was  furnished  me  by  a  manufacturer, 
forty-nine  years  of  age  (Figs.  20  and  21).  He  had  suffered  from  hoarseness  for 
five  years,  and  had  tried,  without  any  permanent  benefit,  the  most  various  springs 
and  bathing-places  (Reichenhall,  Ems,  Weilbach,  etc.),  and  had  used  all  sorts  of 
inhalations  without  effect.  The  mucous  membrane  everywhere  was  in  a  state  of 
chronic  catarrh. 


Fio.  20. 


Fio.  ai. 


Plat  papilloraa  beneath  the  vocal  cords.    Fig.  20,  Ou  deep  inspiration.     Fig.  21,  Partly  embraced  between 
the  oorda,  in  phonation. 

Papillomata  grow  materially  faster  than  most  other  tumors  ; 
in  particular  does  the  development  of  relapses  after  extirpation 
proceed  with  considerable  rapidity— most  rapidly,  of  course,  in 
the  large,  grape-shaped,  highly  vascular  papillomata,  which, 
according  to  Oertel,  may  appear  again  within  a  few  weeks  after 
the  operation.  At  the  same  time  the  primary  papilloma  seems 
generally  to  require  some  years  for  its  development. 

2.  The  Fibroma,  Fibrous  Polypus  of  the  Larynx,  is  one  of  the 

more  frequent  forms  of  neoplasm  in  the  larynx,  though  far  less 
frequent  than  papilloma.  Mackenzie  found  it  in  eleven  per  cent, 
of  his  cases ;  the  youngest  individual  attacked  was  twenty-seven 
years  old  ;  the  oldest,  fifty-seven.  The  causes  credited  with  its 
production  are  chiefly  chronic  laryngeal  catarrhs  and  frequent 
mechanical  injuries  to  the  vocal  cords,  though  individual  predis- 
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position  may  also  play  some  role  therein.  In  contrast  to  tlie 
influence  of  anomalies  of  blood-composition  in  the  pathogenesis 
of  papillomata,  Oertel  calls  attention  to  the  perfect  health  of 
those  individuals  who  are  affected  with  libromaa. 

The  fibroma  is  very  rarely  multiple,  and  most  frequently 
takes  its  point  of  origin  on  the  vocal  cords.  Anatomic^ly  it 
presents  itself  as  a  little,  generally  pedunculated  tumor,  of  a 
dirty  whitishj  or  reddish,  or  dark^red  color,  sometimes  with  dia^ 
tinctly  branching  vessels  on  its  surface*  Its  size  seldom  exceeds 
that  of  a  hazelnut,  though  larger  tumors  have  been  observed  in 
mre  cases.  As  to  outward  form,  the  fibroma  is  usually  roundish 
or  pear-shaped,  smootli  or  ridged.  It  may  be  hard  or  soft  in 
consistence.  Corresponding  with  thiSj  its  histological  structure 
sometimes  shows  the  characteristics  of  young  and  juicy,  some- 
times of  older,  tense  connective  tissue,  the  greater  or  less  wealth 
in  blood-vessels  harmonizing  with  these  conditions. 

The  growth  of  fibromata  seems  to  be  very  slow;  at  least 
various  authors,  who  have  had  the  opportunity  of  obseiTing 
such  fibrous  polypi  during  several  yeai"s,  have  been  able  to  rec* 
ognize  but  a  very  slight  increase  in  volume.  So  far  as  present 
observations  go,  fibromata  have  no  tendency  to  relapse* 

The  vocal  cords  by  far  most  frequently  constitute  the  start- 
ing-point of  fibromata — the  upper  as  well  as  the  lower  surfaces 
of  the  cords  furnishing  the  ground  from  which  they  spring.  The 
mobility  of  the  pedunculated  tumors  is  of  course  greater  the 


Pio.  2$.  Fio.  VL 

Knobbed  connective  ti^iic  Liimnr  nn  the  left  CoimtctiwB-tivmB  tnnior  of  Ihe  d>e  of  «  liiiitmiit  ■■ 

vocy  eard.    (After  UcTbel)  the  right  vucnl  oord.    (After  Oorid.) 

longer  and  thinner  tlie  pedicle  is  ;  the  inspii*atory  and  expiratory 
current  of  air  slings  these  pedunculated  tumors  upwards  and 
downwards,  as  is  sliown  by  the  laryngeal  mirror.     The  nodular 
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character  of  the  tumors,  which  is  tolerably  frequent,  may  be 
recognized  in  the  accompanying  drawings  of  Oertel,  of  two  dif- 
ferent-sized fibromas. 

I  was  enabled  for  several  years  to  observe  a  fibroid,  larger 
than  a  walnut,  which  was  rooted  to  the  upper  (posterior)  border 
of  the  cricoid  cartilage,  in  the  person  of  a  mechanic  in  Erlangen, 
twenty-two  years  of  age. 

Tliis  tumor  occupied  the  laryngeal  entrance,  in  the  manner  shown  in  the  accom- 
panying picture,  and  yet,  strangely  enough,  it  impeded  breathing  so  little  that  the 
patient  persistently  declined  all  operative  interference.  The  disturbance  lo  swallow- 
ing was,  however,  greater,  and  he  was  obliged  to  swallow  very  carefully  in  order  to 
prevent  the  entrance  of  food  (and  especially  of  fluids)  into  the  larynx.  Further- 
more, with  every  act  of  deglutition  the  larynx,  in  addition  to  its  normal  rising, 
made  a  movement  forwards,  inasmuch  as  at  the  beginning  of  swallowing  the  fibroid 
was  crowded  backwards  and  was  hemned  in 
between  the  plate  of  the  cricoid  and  the  ver- 
tebral column ;  the  larynx,  which  was  thus  to  a 
certain  degree  drawn  up  on  the  tumor,  snapped 
back,  downwards  and  backwards,  at  the  end  of 
each  act  of  deglutition,  with  an  audible  noise. 

As  the  patient  afterwards  died  of  acute  ne- 
phritis, I  had  the  opportunity  of  confirming  the 
fibromatous  nature  of  the  tumor  and  its  point 

of  origin   from  the   upper    border  of    the    plate        Fibroid  at  the  Innnifcal    omranco,   Inrjfcr 
.   ^,  •      .  1  ^.1  r    I  1  i.  than  a  walnut,  on^.tuicin^  from  the  upper 

of  the  cricoid  cartilage  (pharyngeal  surface).  posterior  border  of  tlie  cricoid  cartilage. 

The  functional  disturbances  in  such  cases  are  of  course  essen- 
tially different  from  those  in  tumors  on  or  near  the  vocal  cords. 
The  latter,  especially  those  that  are  pedunculated,  if  of  large 
size,  involve  direct  danger  to  life,  inasmuch  as  they  may  be 
caught  between  the  vocal  cords  and  be  the  means  of  death  by 
suffocation. 

A  patient  of  Lieutaud's — at  the  same  time  remarkable  as  being  one  of  the  oldest 
known  cases  of  laryngeal  polypus — who  had  for  a  long  time  felt  a  firm  body  in  his 
air-tube  and  vainly  labored  to  cough  it  out,  died  suddenly  of  suffocation  on  leaning 
out  of  bed  to  pick  up  a  book  that  had  fallen  to  the  floor. 

Smaller  pedunculated  tumors  are  also  often  caught  between 
the  edges  of  the  vocal  cords  in  phonation,  and  may  thereby 
themselves  receive  a  permanent  impression  if  their  position  and 
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attachment  (short  pedicle)  is  such  that  they  are  always  pressed 
upon  by  the  vocal  cords  in  the  same  spot,  or  they  may  produce 
a  permanent  impression  on  the  vocal  cord  of  the  opposite  side. 

Fibromas  with  a  longer  pedicle  are  only  occasionally  caught 
during  the  act  of  phonation  ;  they  are  generally  thrown  out 
on  to  the  upper  surface  of  the  vocal  cords  by  the  expiratory 
stream,  and  remain  there  till  the  next  inspiration  which  draws 
them  downwards  again. 

The  accompanying  laryngoscopic  images  (Figs.  25  and  26),  which  I  obtained 
from  a  man  thirty-six  years  of  age,  shows  a  polypus  which  was  rooted  by  t 
broad  pedicle  below  the  left  vocal  cord,  sinking  down  between  the  yocal  cords  on 
inspiration  and  resting  upon  them  dunng  phonation.  The  impression  made  on  the 
corresponding  point  of  the  edge  of  the  right  yocal  cord  disappeared  a  few  months 
after  I  had  extirpated  the  polypus. 


Fio.  25.  Pio.  26. 


rcdnnciilated  fibroinn  attnchttl  to  the  lower  mirfaoe  The  same  fibroma  duribg  phonation. 

of  the  kft  vucal  curd,  vlh  bOt>ii  during  iUHplratiou. 

Quite  similar  pictures  are  given  by  von  Bruns  (Atlas,  Plate  VII.  Figs.  10  and  18), 
Lcwin,  Tiirck,  and  others.  Von  Bruns'  Case  1,  which  has  attained  historical  reputation 
by  being  the  first  polypus  extirpated  through  the  laryngeal  entrance  (July,  1861), 
belongs  in  the  same  category  (Atlas,  Plate  VII.  Figs.  1  to  3).  It  was  a  large  pear- 
shaped  polypus  which  was  attached  by  a  broad  pedicle  below  the  left  vocal  cord. 

The  disturbances  of  the  vocal  cords  vary  very  much,  accord- 
ing to  the  seat,  mobility  and  size  of  the  fibroma,  but  are  never 
entirely  wanting  when  the  fibroma  is  situated  in  the  neighbor- 
hood of  the  glottis,  if  for  no  other  reason,  because  the  tumor 
maintains  the  mucous  membrane  for  quite  a  distance  around  in 
a  state  of  catarrhal  irritation,  which  is  liable  to  acute  exacerba- 
tions through  comparatively  slight  injuries  (prolonged  talking, 
taking  cold).  Little  neoplasms  may,  nevertheless,  be  tolerated 
for  years,  even  by  those  whose  professions  oblige  them  to  talk 
(teachers,  clergymen),  without  occasioning  any  special  incon- 
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venience — only  that  the  voice,  even  in  favorable  cases,  is  rough, 
hoarse,  and  rattling,  by  reason  of  the  polypus  touching  the  vocal 
cords  during  the  movements  of  phonation,  and  readily  breaks 
into  a  falsetto  by  the  formation  of  nodal  points. 

Relapses  do  not  seem  to^occur  after  the  extirpation  of  fibro- 
mata. 


3.  Mucous  Polypi  and  Cystic  Tumors  are  not  exactly  frequent 
in  the  larynx.      They  take  root  in  the  ventricle  of  Morgagni,  by 

preference,  being  attached  by  a  broad 
base.  Growing  gradually,  they  may 
protrude,  as  cystic  polypi,  far  into  the 
calibre  of  the  upper  laryngeal  cavity. 
Virchow  (Krankhafte  Geschwiilste,  I. 
p.  246)  gives  a  picture  of  such  a  pedun- 
culated cystic  polypus.  The  follicular 
cyst,  which  von  Bruns  (Laryngoskopie, 
XII.  Beobachtung,  Atlas,  PI.  VII., 
Figs.  34  and  35)  describes  and  pictures,  comes  under  the  same 
category.  (This  also  took  its  origin  in  the  ventricle  of  Morgagni.) 
The  same  is  true  of  Gerhardt's  colloid  tumor  of  the  vocal  cord, 
Schroetter's  and  Mackenzie's  cystic  tumors  of  the  epiglottis,  and 
others. 


Fig.  27. 

li ucouft  cy-Bt  of  the  ventricle  of  Mot- 
gagui.     (After  von  Bruns.) 


Fio.  28,  Fio.  29. 

Cytitic  tumors  of  the  epiglottis.   (After  Mackenzie.) 


Mucous  polypi  and  follicular  cysts  appear  to  grow  slowly 
and  seldom  attain  any  considerable  size,  so  that  the  functional 
disturbances  caused  by  them  are  generally  insignificant  and  con- 
fined to  hoarseness.  When  incised,  they  slowly  empty  their 
more  or  less  thickened  contents.  Their  tendency  to  relapse, 
contrary  to  that  of  nasal  mucous  polypi,  appears  to  be  very 
slight.    A  free  incision  and  subsequent  thorough  cauterization 
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of  tlie  interior  of  what  is  left  of  the  tumor,  seems  pretty  cer- 
tain to  prevent  a  relapse. 

4.  Myxomata  appear  to  be  extremely  rare  within  the  larynx 
One  tumor,  extirpated  by  von  BruiiB  (Kehlkopfpolypen,  p.  17), 
was  pronounced  by  Schiippel  to  be  a  Myxoma  hyalinum.  Mac- 
kenzie obaeived  a  similar  case  (Growths,  p.  48), 

5,  Lipomata  seem  to  be  the  most  rare  of  laryngeal  growths. 
Only  one  authentic  observation  of  this  kind  exists:  tliat  of  von 
Bruns  (Kehlkopfpolypen,  p.  84),  who  extirpated  a  large  (prob- 
ably congenital)  lipoma  in  a  patient  twenty-tive  years  of  age,  by 
the  galvano-cautery.  The  tumor  was  microscopically  examined 
by  Schiippel,  and  pronounced  a  lipoma. 


B. — CAEOINOMA. 

Cancer  occurs  tolerably  often  within  the  larynx,  in  com- 
parisou  to  other  neoplasms,  being  most  frequently  primary  and 
conliiied  to  the  larynx.  More  rarely  it  appears  secondarily, 
extending  to  tlie  larynx  from  the  tongue,  pharynx,  oesophagus 
or  trachea.  The  number  of  cases  hitherto  made  public  of  pri- 
mary laryngeal  cancer — for  it  is  of  this  only  that  we  will  here 
speak — is  already  pretty  large.  I  have  found  ninety-six  cases  in 
all ;  still  this  may  not  exliaust  the  list.  Ten  of  these  were 
observed  by  m3^self. 

We  are  entirely  in  the  dark  as  to  the  causes  of  the  occurrence 
of  cancer  in  the  larynx.  In  only  one  case  (that  of  Demarquay, 
in  Blanc,  Obs.  4)  did  a  traumatic  injury — fracture  of  the  thyroid 
cartilage  from  an  attempt  at  strangling— precede  the  neoplasm 
by  several  months. 

As  in  the  development  of  cancer  generally,  so  here  also,  age 
produces  a  material  influence.  Although  laryngeal  cancer  may 
occur  at  any  age,  still  the  more  advanced  periods  of  life  are  far 
more  liable  tliereto  than  younger  ones.  Among  seventy -six  cas?s 
in  which  the  age  was  noted,  I  found 
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From  1  to  9  years  of  age 3  cases. 

**  10  '*  19      ''  ''       3     *' 

*'  20  '*  29      "         *'       2     " 

«'  30  ''  39      *'  "       .....12     '' 

4«  40  "  49      "  ''       12     '' 

''  50  ''  59      ''  ''       19     '' 

''  60  ''  69      ''         ''       20     '' 

"   70  ''  79      ''  ''       5     " 

As  regards  sex^  a  very  considerable  majority  are  of  the  male 
sex.  Among  seventy-eight  patients  in  my  list,  in  whom  the  sex 
is  given,  sixty-two  were  males  and  only  sixteen  females. 

No  special  influence  can  be  assigned  to  any  calling  in  life. 
In  the  list  of  cases,  persons  of  every  possible  calling  are  to  be 
found,  no  one  predominating. 

Among  the  different  forms  of  cancer,  the  epitJielial  form  is 
by  far  the  most  frequent.  In  sixty-eight  cases  on  my  list,  in 
which  the  form  of  cancer  was  distinctly  stated,  fifty-seven  were 
epithelial,  nine  encephaloid  and  scirrhous,  and  two  villous. 

The  seat  of  cancer  is  almost  invariably  the  upper  and  middle 
portion  of  the  laryngeal  cavity.  It  may  originate  in  any  part  of 
this  region,  though  the  vocal  cords  and  the  ventricle  of  Morgagni 
seem  to  be  the  favorite  points  whence  the  evil  spreads  to  the 
neighboring  parts,  upwards,  especially  to  the  false  vocal  cords 
and  the  aryteno-epiglottidean  folds.  The  special  liability  of  the 
vocal  cords  cannot,  as  yet,  be  proved,  statistically,  as,  of  the 
entire  number  of  cases  of  laryngeal  cancer  observed,  a  number  in 
itself  not  large,  only  those  can  be  utilized  for  this  purpose 
which  were  obsei-ved  from  the  beginning,  and  in  which  the  start- 
ing-point of  the  cancer  was  established.  The  number  of  these 
cases  is,  at  present,  however,  too  small  to  be  of  any  value.  Far 
more  numerous  are  the  instances  in  which  definite  information  is 
given  as  to  whether  the  cancer  was  of  the  right  or  left  side  or  of 
both  sides,  multiple,  or  situated  on  the  epiglottis  alone.  Among 
eighty-two  such  cases,  we  find  the  cancer  situated 

On  the  right  side 17  times. 

On  the  left  side 19     '' 

On  both  sides,  or  multiple 33     '' 

On  the  epiglottis  alone 13     " 
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The  neoplasm  either  stands  out,  from  the  beginning,  above 
the  level  of  the  surrounding  tissue,  as  a  sharply  defined  tumor, 
or  appears  more  as  a  diffuse  infiltration  of  the  submucous  layer, 
as  a  uniform  or  nodular  intumescence  of  the  soft  parts,  early 
interfering  with  the  functions  of  the  muscles,  the  cartilages,  and 
the  vocal  cords,  and  narrowing  the  glottis. 

As  to  their  histological  structure,  the  above-named  forms  of 
cancer  show  no  deviation  from  the  characteristics  belonging  to 
them  when  found  in  other  localities. 

The  extent  of  the  neoplasm,  and  the  destruction  caused 
thereby,  may  become  very  considerable  if  life  is  sufficiently  pro- 
longed, especially  if  the  danger  of  stenosis  of  the  glottis  is 
removed  by  an  early  opening  made  into  the  upper  air-passages. 
Not  only  the  soft  parts,  but  the  cartilages  too,  are  finally  de- 
stroyed, either  by  the  neoplasm  itself  or  by  the  perichondritis 
excited  thereby,  which  itself  may  again  lead  to  extensive  abscess- 
formation,  necrosis  of  the  cartilages,  and  a  breaking  through, 
outwards  or  inwards. 

In  the  cose  of  D^sormcaux,  in  which,  after  the  early  performance  of  lArjngot- 
oniy,  life  was  maintained  for  over  three  years  by  the  repeated  extirpation  of  the  neo- 
plasm, as  it  relapsed,  through  the  wound,  post-mortem  examination  showed  almost 
complete  destruction  of  the  soft  parts  and  the  cartilaginous  framework  of  the 
larynx,  especially  its  posterior  portion,  so  that  the  cavity  of  the  larynx  opened,  by 
a  wide  mouth,  into  the  oesophagus ;  the  upper  tracheal  rings  also  were  destroyed, 
and  only  the  epiglottis  remained  intact.  At  the  same  time  there  was  no  trace  uf 
infiltration  of  the  lymphatic  glands,  neither  was  there  any  actual  cancerous  cachexia. 

In  a  case  observed  by  me,  in  which  life  was  maintained  for  nine  months  after 
tracheotomy,  the  neoplasm  crowded  far  into  the  trachea,  so  that  finaUy,  as  in  the 
Ciise  of  DCsormeaux,  the  introduction  of  the  tracheal  canula,  when  it  was  removed 
to  be  cleared,  was  rendered  quite  difficult  by  the  presence  of  the  neopla 


As  a  general  rule,  the  ichorization  of  a  cancer  does  not  occur 
till  pretty  late.  The  same  is  true  of  the  infiltration  of  the  nearest 
lymphatic  glands  situated  on  the  inner  border  of  the  sterno-mas- 
toid  muscle  and  beneath  it.  Generally,  one  single  or  several 
isolated  hard  glands  appear  at  the  side  of  the  larynx  after  the 
cancer  has  existed  for  ten  or  twelve  months,  often  even  later: 
indeed,  in  some  cases  no  infiltration  of  the  lymphatic  glands  take:? 
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I  have  found  five  siich  cases  (among  the  above  ninety -six)  in  which  special  men- 
tion was  made  of  the  absence  of  any  swelling  of  the  lymphatic  glands.  But  perhaps 
they  occur  more  frequently  than  might  appear  from  this,  as  the  presence  of  swollen 
lymphatics  is  only  noted  in  seventeen  cases. 

At  all  events,  the  early  involvement  of  the  lymphatic  glands — 
say  within  the  first  six  months — is  among  the  exceptions,  a  fact 
which  is  of  great  importance  in  the  diagnosis  of  laryngeal  cancer. 
If  the  cancer  is  partly  or  entirely  extirpated — which  has  been 
done  repeatedly,  both  through  the  mouth  and  by  laying  open 
the  larynx — the  neoplasm  pretty  certainly  recurs  after  weeks  or 
months.  Metastasis  to  other  organs,  however,  does  not  seem  to 
occur,  or  to  be  very  exceptional,  even  on  repeated  extirpation 
and  relapse  of  the  growth.  To  judge  by  the  few  observations 
thus  far  on  hand,  total  extirpation  of  the  larynx  does  not  appear 
to  prevent  a  relapse  in  the  neighborhood. 

Symptoms,  Diagnosis^  Course,  and  Duration. 

By  far  the  most  constant,  tlie  earliest  and  the  most  lasting  of 
the  symptoms  of  laryngeal  cancer,  is  hoarseness.  It  generally 
precedes  the  other  symptoms  for  a  long  time,  sometimes  for 
years. 

In  four  cases  in  my  collection  the  hoarseness  existed  for  three  years  before  the 
sui)crvention  of  severer  symptoms;  in  one  case,  four  years;  in  two  cases,  five  years; 
and  in  one  case  the  patient  had  been  hoarse  for  twenty-six  years.  A  prodromal 
hoarseness  of  from  one  to  two  years  seems  to  be  the  rule. 

Other  early  symptoms  are  pain  in  the  larynx,  or  in  the  depth 
of  t\\e  pharynx.  This  often  shoots  out  into  the  depths  of  one  or 
the  other  ear,^  manifestation  which,  according  to  my  obseiTation, 
may,  under  some  circumstances,  be  of  weight  in  making  a  differ- 
ential dia<?nosis. 


^o^ 


The  complaint  of  darting  or  piercing  pains  in  the  ear  was  made  to  me  six  times 
in  my  ten  cases,  in  part  spontaneously  and  in  part  upon  questioning,  and  indeed  a 
few  times  in  the  aliscnce  of  all  other  pain  in  the  larynx  or  pharynx.  In  literature,  I 
find  ear-ache  reported  only  three  times;  it  is  possible  tliat  it  would  have  been  found 
oftener  if  inquiry  had  been  pointed  directly  towards  it.  In  view  of  the  difficulty  of 
the  diagnosis  of  laryngeal  cancer,  jit  the  beginning,  the  presence  of  ear-ache  miglit 
serve  as  a  positive  argument  in  favor  of  cancer,  at  least  in  view  of  the  experience  that 
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it  is  but  rarely  met  with  in  other  alfectiona  of  the  larynx^  excepting,  of  course,  ul- 
cerations. More  numerous  investigatiuns  directed  to  tliis  point  will  have  to  establish 
the  qucation  of  whether  the  signiticance  really  belongs  to  this  symptom^  which  I  am 
at  present  disposed  to  attach  thereto.  For  that  matter,  I  have  found  ear-ache  a  few 
ttmes  also  in  carcinoma  of  the  msophagus^  seated  high  up  (behind  or  under  the  cri- 
coid cartilage),  with  constriction  of  the  inferior  larvngeal  nerve, 

I  believe  we  may  attribute  the  pain  shooting  ont  to  the  ear  of  the  affected  side 
to  an  irj-adiatJon  of  t!icj  irritation  caused  by  the  neoplaam  in  the  scnsitiTC  fibrt«  of 
the  superior  laryngeal  nerve  upon  the  auricular  branch  of  the  pneumogastric. 

Sometimes  diminution  of  strengtii  and  emaciation  show  them- 
Belves  pretty  early. 

In  chronological  order,  the  manl/estations  of  laryngeal  ste- 
nosis are  usually  the  next  to  appear.  Laryngeal  dyspnoea,  at 
first  insignificant  and  only  appearing  on  considemble  exertion, 
afterwards  caused  by  every  movement,  finally  becomes  pernia- 
ni^ut,  and  generally  shows  itself  more  distinctly  when  the  patient 
is  lying  on  his  back  than  in  the  upright  posture^sometiniea 
growing  worse  (especially  at  night),  and  again  dhninishing. 

It  soon  becomes  inevitablej  in  order  to  save  the  patient  from 
Buffocation,  to  make  an  opening  into  the  upper  air-passages.  In 
the  majority  of  the  cases  observed  to  the  end,  laryngo- tracheot- 
omy was  performed.  Among  the  ninety-six  cases  of  my  coUec- 
tion  there  are  thirty-eight  in  which  the  opening  of  the  upper  air- 
passages  was  undt^r taken,  by  one  method  or  another.  In  a  large 
number  of  cases  tlie  indefinitenesg  of  the  reports  leaves  us  in 
doubt  as  to  whether  an  operation  may  not,  after  all,  have  been 
performed  at  last. 

If  the  disease  is  situated  high  up  (epiglottis,  aryteno*epi- 
glottidean  folds),  difficuUy  of  swaUommg  supervenes  early,  espe- 
cially pain  on  swallowing  and  strangling.  The  same  is  true  of 
Jiemorrhayes^  sometimes  abundant,  sometimes  confined  to  bloody 
discoloration  of  the  mucus  expectorated.  As  the  cancer  breaks 
down  on  its  surface,  the  liemorrhages  are  more  frequent.  The 
blood  is  mixed  with  pus  or  ichorous  fluids,  is  fetid,  and  the 
breath,  too,  becomes  foul.  Single  lymphatic  glands  at  the  inner 
border  of  the  sterno-mastoid  muscle  swell,  and  the  canc^roaa 
cachexia  shows  itself. 

Tlie  manifestations  of  secondary  perichondritis^  if  tliey  ap- 
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pear  early,  may  materially  alter  the  picture  of  disease.  The 
breaking  through  of  abscesses,  outwards,  with  subsequent  pro- 
fuse suppuration,  may  consume  the  vital  forces  more  rapidly 
than  the  cancer  alone  would  have  done. 

Laryngoscopic  examination  seldom  shows  very  characteristic 
conditions  at  the  beginning,  especially  in  those  cases  in  which 
diffuse  cancerous  infiltration  into  the  submucous  tissue  produces 
a  uniform  intumescence  of  the  soft  parts,  with  strong,  vascular  in- 
jection of  the  mucous  membrane.  If  the  signs  of  perichondritis 
are  early  added  to  this,  there  may  be  great  difficulty  in  establish- 
ing the  differential  diagnosis  between  primary  perichondritis  and 
primary  cancer  with  secondary  perichondritis.  The  recognition 
of  cancer  is  easier  when  it  appears  in  single  nodules  and  ulcerates 
early,  as  is  apt  to  be  the  case  in  the  encephaloid  form.  But 
here,  too,  it  is  easy  to  confound  the  condition  with  syphilitic 
gummata,  especially  when  it  is  well  known  that  syphilis  previ- 
ously existed,  even  if  extensive  ulceration  has  already  taken 
place. 

The  question  is  most  simple  in  the  circumscribed  cancroid  of 
the  vocal  cords.  If  a  tolerably  circumscribed  neoplasm  appears 
at  this  point,  in  a  senile  individual,  after  long-continued  hoarse- 
ness or  aphonia ;  if,  furthermore,  there  is  pain  in  the  ear  of  the 
corresponding  side,  laryngeal  stenosis,  emaciation,  and  loss  of 
strength, — then,  even  without  swelling  of  the  lymphatic  glands, 
which,  as  stated  above,  does  not  generally  arise  till  late  and  is 
but  slight,  the  diagnosis  of  carcinoma  may  be  made,  with  toler- 
able certainty,  from  the  start.  This  is  particularly  true  if  the 
neoplasm  shows  ichorization  on  its  surface,  and  the  symptoms  of 
laryngeal  stenosis  of  a  higher  grade  than  is  ordinarily  encoun- 
tered in  benign  neoplasms  of  similar  size. 

If  the  process  has  advanced  further,  if  the  intumescence  is 
very  considerable,  if  there  are  extensive  ulcerations  within  and 
enlarged  lymphatic  glands  without,  the  diagnosis  is  no  longer 
difficult.  Neoplasms  and  destruction  appearing  at  the  same  time 
in  the  pharynx  or  cesopliagus,  of  course  still  further  confirms  it. 

Laryngoscopic  inspection  gives  such  various  pictures,  accord- 
ing to  the  seat,  extent,  and  histological  composition  of  the 
neoplasm,  that  it  is  impossible  to  introduce  typical  images.    I 
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content  myself  with  giving  two  laryngoscopic  images,  out  of  my 
own  practice,  together  with  reports  of  the  cases,  one  of  wliich 
was  an  epithelial  carcinoma  of  the  right  vocal  cord  (about  on** 
year  after  its  beginning),  the  other  an  epithelial  carcinoma  of 
the  left  vocal  cord  and  ventricle  of  Morgagni,  with  perichon- 
dritis* {Compare  Cases  2  and  3  of  my  article,  mentioned  above, 
in  the  Dcntches  Archiv  f,  klin,  Medicin. 


H,  A,,  fifty-crgUt  jmrs  old,  foremnn  in  n  factory,  admitted  to  the  Medical  Clinic 
at  Briangen,  Dec  2,  1873,  has  for  the  past  three  ^ears  found  his  voice  to  fail  in 
l<md  calling  and  continuous  speaking  ;  for  a  year  past  has  been  hoarse,  and  has 
k:id  occasional,  and  of  late  more  lively,  painful  tickling  in  the  right  ear ;  still 
more  recently  dyspnoja  on  making  an  cxcrtion^ — for  instance,  on  climbing  ftairs. 
Emaciation  and  diminution  of  strength  arc  very  insignificant  and  have  not  been 
obacrved  till  lately.  Twelve  days  l>c?foro  admission  had  a  severe  attack  of  dyspncEa 
lusting  two  hours,  which  has  left  a  continued  though  moderate  difiiculty  of  breath- 
ing, vrhich  is  aggravated  by  the  air  of  a  hot  room  and  wlien  lying  on  the  back. 

On  admission  the  patient  was  moderately  lean,  not  cachectici  almost  voicelesa, 
l>reathing  with  laryngeal  stridor.  Laryngoscopic  examination  showed  a  cauliflower 
growth  on  the  right  vocal  cord*  advancing  pretty  far  into  the  cavity  and  crowding 
the  right  vocal  cord,  at  its  anbcrior  extremity  over  towards  the  left,  (Compare  Fig. 
30.) 

The  second  night  after  sdmission  the  clyspncpa  increased  to  the  point  of  threat- 
euing  suffocation,  and  demanded  the  immediate  performance  of  tracheotomy.    Tliia 

was  done  by  Prof,  Heincke.  followed  by  the 
best  of  results.  Seven  weeks  afterwards  the 
patient  was  dismissed  to  his  home,  stiU  wear* 
ing  tlie  canula»  Four  weeks  later  he  returned, 
requesting  the  performance  of  a  radical  opera- 
tion. On  the  26th  of  February,  1 874,  the  larynx 
was  laid  ojien,  and  the  neoplasm  was  scratted 
out  with  a  sharp  scoop.  It  was  found  to  have 
Epithelial  carrinoiur^  of  t«ie  rtfiht  irocai  eort,    entirely  destroyed  thc  right  vocal  cord.    Micro- 

scopic  ex Eimi nation  showed  it  to  Ih?  epithelial 
carcinoma.  On  thc  18th  of  March,  the  wound  was  cicatrized.  On  thc  2oth  thc 
patient  was  dischargixb 

Eight  niimih^j  after  the  operation  (the  28th  of  October)  the  patient  return 
with  relapse,     A  large  growth  had  pushed  its  way  through*  in  front,  and  lay  u|k*u 
the   thyroid  cartilage,   like  an  ichorou3  fiuigus,     Tlie  glands  of  the  neck  were 
infiltrated.     The  entire  upper  portion  of  the  laryngeal  cavity  now  seemed  occi 
by  tlie  tumor,  into  which  th  *  entira  posterior  wall  of  the  larynx  was  now  merg 
On  the  17th  of  ^ovembcri  thc  second  removal  of  the  tumor,  by  scraping  itOus^ 


NEOPLASMS.  —CARCINOMA.  897 

was  undertaken,  but  could  not  be  completely  carried  out  on  the  posterior  walL    The 
growth  returned  in  the  third  week  after  the  operation. 

Death  took  place  on  the  23d  of  December,  1874,  two  years  after  the  beginning 
of  hoarseness. 

€k>ttfried  S.,  age  fifty-five,  a  gentleman  from  Furth,  was  received  into  the  Medi- 
cal Clinic  at  Erlangen  on  the  31st  of  May,  1872.  He  had  previously  always  been 
well,  being  seized  fifteen  months  before  with  hoarseness,  and,  as  he  stated,  in  conse- 
quence of  taking  cold,  the  attack  coming  on  during  one  night,  so  that,  while  the 
evening  before  he  cuuld  speak  in  a  loud  voice,  he  awakened  the  next  morning  en- 
tirely hoarse.  This  hoarseness,  it  is  true,  sometimes  improved,  but  never  disappeared 
altogether,  and  had  increased  of  late  to  complete  loss  of  voice.  Aside  from  this, 
until  within  four  weeks,  the  patient  had  made  no  complaint,  especially  not  of  any  pain 
or  swelling  about  the  neck  or  in  the  throat,  and  considered  himself  perfectly  well. 
Within  four  weeks,  however,  there  had  been  difliculty  of  breathing,  which  had 
gradually  increased,  and  produced  suffocative  attacks ;  furthermore,  the  patient  had, 
within  six  weeks,  observed  a  painless  swelling  on  the  left  side  of  the  larynx.  There 
was  no  emaciation  nor  loss  of  strength. 

Present  condition :  The  man  is  very  corpulent,  and  does  not  look  cachectic. 
There  is  passive  hyperremia  about  the  head  and  serious  laryngeal  dyspna3a.  To  the 
left  of  the  larynx  there  is  a  tense  infiltration  of  the  soft  parts,  of  the  size  of  a  wal- 
nut, penetrating  into  the  depths.  Puncture  of  the  tumor,  at  its  soft  middle  portion, 
yields  no  pus,  only  bloody  serum.  Laiyngoscopic  inspection  reveals  a  flat,  ulcerating 
neoplasm  in  the  place  of  the  left  vocal  cord,  serious  stenosis  of  the  glottis  and  in- 
flammatoiy  oedema  of  the  left  false  cord,  the  soft  parts  about  the  left  arytenoid  car- 
tilage, and  the  left  aryteno-epiglottidean  fold.  The  conditions,  otherwise,  are  en- 
tirely negative.    No  fever. 

In  the  course  of  the  next  few  days,  the  patient  coughed  up  bloody  mucus.  The 
dyspnoea  varied  much  in  intensity,  was  greatest  at  night,  accompanied  by  somno- 
lency and  cyanosis.  On  the  2l8t  of  June,  after 
an  absence  of  several  days,  the  patient  returned 
to  the  hospital,  looking  very  badly  and  in 
great  dyspnoea.  As  it  was  now  no  longer  the 
flat  carcinoma  of  the  left  cord,  but  the  perichon- 
dritis of  that  side,  or  rather  the  oedema  caused 
thereby,  which  seemed  to  produce  the  dyspnoea, 
the  tumor  found  on  tlie  left  side  of  the  neck,  fio.  3i. 

alongside   of  the  larynx,  was  incised,  and  on  Epithelial  cixrcinonm  of  the  left  v<»cai  cord. 

^  "^       '  '  with  Hccondary  laryngeal  pcnchondntiH. 

reaching  the  depth  of  an  inch  a  large  amount 

of  chocolate  colored,  fetid  ichor  was  evacuated.  Great  relief,  and  entire  cessation 
of  dyspnoea  followed  at  once.  But  within  a  few  hours  later  (eleven  o'clock  at  night) 
severe  dyspnoea  returned,  as  well  as  an  escape  of  fluid -blood  by  the  canula,  and 
clotted  blood  by  the  mouth.  The  immediate  performance  of  tracheotomy  (which 
he  had  hitherto  refused)  failed  to  prevent  the  fatal  termination. 
VOL.  VII.— 57 
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B^Mt-morteni  (by  Prof,  Zenker)  on  tlie  22d  of  June,  ut  T  a.m.  Duu/tw^U  «« 
tht  Chdavrr :  Carcinomutoua  ulcer  of  the  larynx  ;  (rdeiiia  of  the  glattis;  caries  of  tht 
ossified  cricoid  and  thyroid  cartilagea  Large  ichor-ca?ity^  with  hemorrhagic  con- 
t-eiits,  on  tile  left  side  of  the  neck.  Parietal  thronihns  of  the  left  internal  jugular 
Tela.  Eniji)iysenia  of  the  lun^s.  Small  pneumonic  in  titration  of  the  lower  lobe  of 
tlie  left  lung.     Blight  sclerofiis  of  the  aorta.     General  adipoi«iii. 

That  passage  in  the  report  of  the  post-mortem  referring  to  the  neck,  is  here  givcD 
in  exUfiJio.  Tracheotomy  wound.  Furthefi  on  the  left  side  of  the  neck,  a  si^oond 
incision,  through  wliich  one  reaches  a  T\ide,  irregularly  bounded  cavity,  readmit 
■upward  to  the  roof  of  the  tongue  and  filled  with  blood -clots.  Larynx  and  tnicbei 
crowded  over  towards  the  right.  The  ejiiglottis  transfonned,  by  enormous  oedema^ 
tons  swelling,  into  a  thick,  Lrannluceut  roll ;  the  fedenni,  furthermore,  extends  to  the 
mncouB  memhrane  of  the  a*&ophagnfl  and  to  the  left  aryteno-epiglottideaji  fold.  The 
glottis  is  very  greatly  najTuwed  and  Klit-^haped.  After  laying  open  tlje  larynx,  the 
left  half  is  seen  to  be  occuined  by  an  irregular  tumor»  beginning  above  in  the  pouch 
of  Morgagui,  and  beting  frfim  e^ght-t<^nths  of  an  inch  to  a  little  over  an  inch  m 
diameter.  The  edge  of  the  ulcer  m  elevated,  in  part  consiating  of  coarse  |>ap)llje. 
and  in  part  nimply  thrown  into  hillocks.  The  base  of  the  ulcer  ia  very  deep,  coven*d 
with  tlie  iTmains  of  villous  tissue.  The  cricoid  and  thyroid  cartilages  are  to  a  gn.'at 
degree  osiiiiied,  a  large  portion  of  the  bony  substance  to  the  left  being  in  part  tlie 
seat  of  carious  destrnction,  and  in  part  infiltrated  with  a  grayisli-red,  imrulctil 
mriss.  The  tracheal  mucous  mnubrane  is  darkly  injected^  and  of  a  slate  color. 
TJie  bronchi  are  occupied  by  larger  blood  clot*j. 

Tlie  following  ca&e,  wliicli  came  under  my  observation,  may 
^erve  to  illustmte  the  difficulties  which  may  attend  the  diagnosis, 
nnder  some  circumstances,  and  also  go  to  prove  that  ear-aclie 
may  occur  wath  any  laryngeal  ulcemtion, 

H.  A.,  ngesixty-eight,  a  capitalist  from  Numberg,  given  to  a  cheerful  enjoyment  ef 
life  and  noted  for  his  loquacity,  has  for  some  months,  without  any  demonstrable  caiiae, 
experienced  a  pain  in  the  upper  lialf  of  the  right  thyroid  cartilage,  which  radiatet 
towards  tiic  right  ear,  and  torments  hini  day  and  night,  being  aocom[xanied  by  a 
gi'cat  disposition  to  swallow  and  nn  abundant  and  troublesome  production  of  mncmL 
Of  late  there  has  l3een  entire  loss  of  appetite,  emaciattoni  and  loss  of  strengtlw 
hoarseness,  and  signs  of  laryngeal  stenosis.     Tie  positively  denies  preTious  flyphjli& 

On  cvamination,  the  patient  appears  lean  and  pale  but  not  cachectic,  hftsatmall, 
soft  pulse,  moderate  hoarseness,  constant  [>ain,  a  tormenting  desire  to  s^vidlow,  in 
the  region  of  the  right  ujjpcr  border  of  the  thyroid  cartilage.  There  is  modeimie 
stridor  on  deep  inspiration.  No  .swelbng  of  the  lymphatic  glands.  Larjngosoopi^ 
examiniition  shows  a  moderate-sized  ulcerated  surface  on  the  right  margin  of  th^ 
epiglottis,  and  in  the  right  sinus  jjyrifomiis,  serioiis,  tumor-like  intuniesccnce  of  tbf 
right  fal^  cord,  so  that  the  right  vocal  cord  is  completely  covered  ljy  it  and  tbr 
glottis  appears  somewhat  narrowed.     The  mucous  membi-ane  of  the  larynx  ami  the 
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neighboring  parts,  on  the  right,  is  colored  deep  rod  and  swollen.  The  surface  of  the 
ulcer  is  covered  with  an  abundant  muco -purulent  secretion.  No  other  anomalies  to 
be  found  in  the  larynx,  pharynx,  or  mouth,  especially  none  leading  to  the  suspicion 
of  syphilis.  .  No  struma. 

Althougli  1  almost  always  found  myself  compelled,  by  the  laryngoscopic  con- 
dition, the  advanced  age,  the  pain,  the  stridor,  etc.,  to  pronounce  it  a  carcinomatous 
ulcer,  yet,  for  the  sake  of  safety,  I  ordered  iodide  of  potassium  internally  and  a 
solution  of  chlorate  of  potassa  as  a  gargle. 

After  three  weeks*  use  of  the  iodide  of  potassium  the  condition  was  materially 
improved,  the  ulcer  almost  healed.  The  injection  and  swelling  of  the  soft  i)artB 
had  nearly  disappeared,  the  pain  and  desire  to  swallow  were  reduced  to  a  minimum, 
appetite  had  returned,  and  the  appearance  and  freshness  of  the  patient  were  about 
normal.  After  four  weeks'  further  use  of  the  iodide  every  anomaly  had  disap- 
peared, except  an  insignificant  cicatricial  defect  on  the  right  border  of  the  epi- 
glottis. 

Further  observation,  extending  over  nine  months,  showed  that  neither  a  relapse 
nor  any  other  deviation  from  health  occurred  in  the  patient  during  that  time. 

After  the  brilliant  results  following  the  use  of  iodide  of  potas- 
sium, one  cannot  doubt  in  this  case,  that,  in  spite  of  all  tlie  decla- 
i-ations  of  the  patient,  we  were  dealing  with  a  late,  isolated  out- 
break of  syphilis  in  the  larynx  and  pharynx.  Cases  of  this  kind 
seem  to  justify  the  advice  to  tiy  the  use  of  iodide  of  potassium 
in  every  case  in  which  the  diagnosis  is  at  all  doubtful,  espe- 
cially with  regard  to  distinguishing  between  carcinoma  and 
syphilis. 

The  course  of  laryngeal  carcinoma  is,  in  general,  very  slow. 
In  twenty-eight  cases  in  which  accurate  information  was  given 
with  regard  to  the  duration  of  the  entire  disease,  it  lasted 
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Whether  the  histological  character  of  the  neoplasm  has  any 
influence  upon  its  course,  cannot  at  present  be  detennined. 

The  early  performance  of  laryngo-tracheotomy  has  a  decided 
influence  in  prolonging  life.  In  seven  cases  in  which  the  dura- 
tion of  life,  after  artificial  opening  of  the  air-passages,  is  accn 
rately  noted,  I  find  the  minimum  to  be  eight  months  and  the 
maximum  three  and  a  half  years,  distributed  as  follows :  in  one 
case,  eight  months  ;  in  two,  nine  months  ;  in  two,  one  year ;  in 
one,  fifteen  months ;  in  one,  three  and  one-half  years.  It  is  true 
that  the  prolongation  of  his  life  is  hardly  a  benefit  to  the 
patient,  as  the  sufferings  which  the  spreading  and  ichorizatioQ 
of  the  cancer  bring  with  them  are  insupportable. 

The  termiTiation  is  no  doubt  always  fertal  unless  the  entire 
laiynx  is  extirpated.  The  assertion  that  extirpation  of  the  neo- 
plasm, with  retention  of  the  larynx,  may  lead  to  a  permanent 
cure,  as  Schroetter  claims  to  have  observed  in  four  cases,  cer- 
tainly requires  fuither  confirmation. 

C. — OTHER  TUMORS. 

Sarcomata  of  the  larynx  ai-e  tolerably  rare.  In  the  literature 
of  the  subject,  about  a  dozen  cases  are  to  be  found '  which  have 
been  confinned  by  microscopic  examination  of  portions  of  the 
tumors  ;  still  the  number  of  observations  may  be  larger.  The 
nomenclature  of  the  different  forms  of  sarcoma  is  as  yet  so  lit- 
tle established  that  no  reliable  statistics  on  this  subject  can  at 
present  be  collected. 

Sarcoma  of  the  larynx,  which  almost  always  presents  itself 
in  the  form  of  spindle-celled  sarcoma  (sometimes  in  the  fibro 
nuclear  form),  is  generally  seated  on  or  near  the  vocal  cords. 
Tlie  appearance  of  the  tumor  affords  nothing  characteristic; 
sometimes  it  is  uneven,  sometimes  smooth,  in  color  sometimes 

'  Rauefiftm,  St  Petersb.  med.  Zeitechr.  1862.  VI.  p.  44.  SchroeUer,  Wochenbl  der 
Z.  d.  W.  Aerzte,  1865.  No.  34.  Oliver,  Henry,  Amer.  Joum.  of  Med.  Sdenoea.  1867,  p. 
115.  BcUassa,  Wien.  med.  Wochenschrift.  1868.  No.  92.  NavratU,  Berl.  klin.  Wochen- 
schrift.  1868.  No.  49.  Oottstein,  Wiener  med.  Wochenachrift.  1868.  No.  105.  Planehoti, 
Faits  cliniques  de  la  laryn^otomie.  Th^e.  Paris.  1869.  Obs.  XVI.  M.  Mackenzie,  Eany 
on  Growths.  1871,  p.  60.  Tab.  III.  Figs.  3  and  7  (three  oases).  Coheny  Diaeaaes  ol  the 
Throat.  1873,  p.  416. 
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white,  Bometiines  red.  According  to  the  observations  now  before 
us,  the  tendency  to  relapse  is  very  great. 

Of  adenoma  only  two  cases  have  been  published  by  Macken- 
zie, one  case  by  von  Bruns,  and  one  by  Cornil  and  H6rard.^ 
They  present  no  clinical  peculiarities. 

Angioma  has  only  been  observed  in  one  case  by  Mackenzie 
{Growths,  p.  53.  Plate  VI.  Fig.  12).  The  vascular  tumor  was  of 
the  size  and  color  of  a  blackberry,  and  was  situated  in  the  right 
pyriform  sinus.  With  regard  to  the  age  and  development  of  this 
tumor,  nothing  certain  could  be  ascertained.  Subjective  annoy- 
ances had  existed  for  six  months. 

Statements  concerning  eechondroses  of  the  laryngeal  carti- 
lages are  made  by  Froriep,  Virchow,*  and  Rokitansky.  The 
statement  of  Ryland  (1.  c.)  that  he  had  seen  ''cartilaginous 
tumors"  cannot  be  used,  on  account  of  the  absence  of  any  his- 
tological examination.  The  same  is  true  of  Macllvain's*  case  of 
cartilaginous  tumor  frequently  referred  to  by  Timer,  Albers,^ 
and  Froriep. 

In  a  woman  fifty  years  of  age,  who  died  of  suffocation,  Macnvain  found 
Avithln  the  larynx  a  neoplasm  of  a  hard,  almost  cartilaginous  tissue,  which  nearly 
closed  the  chink  of  the  glottis.  When  the  tumor  was  removed,  a  little  cavity  was 
found,  which  was  connected  with  a  second  tumor  that  lay  outside  of  the  larynx  and 
attached  to  the  thyroid  caiUlage. 

This  description  gives  no  sure  indication  of  the  changes  in 
the  larynx.  It  might  very  easily  have  been  an  instance  of  the 
hard  cicatricial  remnants  of  laryngeal  syphilis,  as  in  the  obser- 
vation of  Heine's,  referred  to  below  under  the  head  of  Resection 
of  the  Larynx. 

We  owe  the  first  reliable  observation  of  "chondroma  laryngis" 
to  Froriep.^  Three,  chiefly  flat  but  pretty  extensive,  partly  ossi- 
fied tumors,  arose  from  the  inner  surface  of  the  thyroid  cartilage, 
and  had  produced  great  nan'owing  of   the  laryngeal  cavity. 

» Mackenzie^  Growths,  p.  52.  ton  Bruns,  Polypen  des  Kehlkopfes.  1868,  p.  80. 
CornU  and  Herard,  Sur  la  phthisie,  p.  93. 

*  Geschwiilste,  I.  p.  411.     Also  Deutsche  Klinik.  1860.  No.  46,  p.  462. 
sEdinb.  Med.  and  Surg.  Joum.  Vol  XXXV.  p.  215. 1831. 

*  Grdfe  und  Walt^un-'s  Archiv  f .  Chirurgie.  Vol.  XXI.  1834,  p.  532. 

*  Preuas.  Vereinszeitung.  1834.  No.  38.     Also  Schmidt's  Jahrb.  Bd.  VII.  1885,  p.  86. 
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Rokitansky, '  toOj  observed  partial  outgrowtUs  of  the  larjmgeal 
cartilagesj  which  presented  themselves,  on  the  ossified  cartilagea 
aa  hyperostoses  and  exostoses, 

Vii'diow  desciibea  the  cartilaginous  growths  occni'ring  on  the 
cartilages  of  the  larynx  as  sometimes  diffuse  and  flat,  sometimes 
more  resti'icted  and  knotty.  They  are  sometimes  developed  from 
the  cricoid,  sometimes  from  the  thyroid  cai'tilage,  generally  in* 
wards  towards  the  cavity  of  the  larynx.  Yirchow  found  an 
ecchondrosiSj  covering  the  posterior  half  of  the  inner  surface  of 
tlie  cricoid  cartilage,  two  lines  in  height,  and  about  the  same  in 
-width  at  its  base,  and  a  larger  one  covering  the  anterior  half  of 
tlie  inner  surface  of  the  thyroid  cartOage.  In  the  latter  instance 
the  growth  was  ossified,  and  constituted  a  true  exostosis,  under 
which  the  mother  cartilage  had  maintained  itself  intact.  Gin- 
trac's  descriptiun  of  a  *' concentric  hypertrophy''  of  the  cricoid 
cartilage  (in  CruveUhier,  Tmite  d'Anatomie  patholugique,  IL  p. 
274,  1852)  is  regarded  with  some  distrust  by  Virchow. 

In  view  of  the  rarity  of  ecchondroma  in  the  respiratory  ap- 
paratus, we  may  here,  for  the  sake  of  completeness,  refer  to  tlie 
beautiful  case  of  bronclio-stenosis  ecchondrotica,  published  by 
'fxerhardt-^  The  ecchondroma  seemed  to  have  arisen  from  fre- 
quent attacks  of  bronchitis  and  broncho-pneumonia,  and  had 
finally  led  to  serious  stenosis  of  the  bronchial  calibre. 

With  regard  to  the  diagnosis  and  tJierapeutics  of  laryngeal 
ecchondroses,  Virchow  very  rightly  calls  attention  to  the  fact 
that,  on  laryngoscopic  inspection,  one  might  suppose  tliat  he  had 
a  polypus  before  him,  as  the  growth  is  covei^ed  with  mucous 
membrane ;  that,  on  the  other  hand,  the  firmness  and  liardness 
of  these  growths  makes  their  operative  removal  from  above 
utterly  impossible. 

ThjTOid  gland  tissue  as  a  neoplasm,  producing  stenosis  in 
the  lower  larjTigeal  cavity,  was  recently  observed  by  me  in  my 
Clinic,  As  this  occuiTence  is  thus  far  unique,  so  far  as  a  careful 
search  through  literature  permits  one  to  judge,  I  will  here  briefly 
report  the  case. 


'  Handb.  d.  pathoL  Anatoraie.  M.  III.  p.  11. 

'  Jemusdie  Zeitadmf 1 1  I^Iecl  u.  Nat.  YoL  III.  \x  134 
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J.  G.,  a  shoemaker,  thirty  years  old,  lay  in  my  Clinic  during  the  smnmer  of  1875, 
with  pleural  exudation  on  the  left  side,  which  was  absorbed  after  a  long  time  with 
considerable  shrinking  of  the  lower  lobe  of  the  left  lung  and  elevation  of  the 
diaphragm.  After  he  had  become  perfectly  able  to  work,  he  was  seized,  at  the  end 
of  October,  1875,  wdthont  any  demonstrable  cause,  with  laryngeal  dyspnoea,  wliich 
during  the  last  week  increased  rapidly  up  to  the  point  of  threatened  suffocation. 
On  being  admitted,  there  was  moderate  emaciation,  severe  laryngeal  dyspnoea,  loud 
stridor,  great  cyanosis,  no  pain  in  the  larynx.  Laryngoscopic  examination  showed 
the  upper  and  middle  laryngeal  cavities  to  be  intact,  with  normal  structure  and  free 
mobility  of  the  vocal  cords.  Nothing  definite  was  to  be  i*ecognized  below  the  vocal 
cords.  There  was  a  moderately  large  bronchocele,  which,  it  was  thought,  might 
press  upon  the  trachea  from  behind.  No  other  points  for  the  explanation  of  the 
stenosis  appeared. 

During  the  next  night  there  were  suffocative  attacks,  still  traeheotomy  could  be 
postponed  till  morning.  The  operation  was  rendered  difficult  by  the  condition  of 
the  thyroid  gland,  and  the  admission  of  air  was  not  accomplished  until  the  patient 
had  ceased  to  breathe.  Nevertheless,  after  performing  artificial  respiration  for  half 
an  hour  (mechanically  and  with  electricity)  life  returned,  and  gradually  intelligence 
too ;  still  the  pulse  remained  extremely  frequent,  and  the  respiration  very  irregular. 

On  the  next  day  traumatic  erysipelas  set  in  with  high  fever,  which  carried  him 
off  on  the  day  following. 

The  post-mortem  exammation  (by  Prof,  von  Buhl)  showed  the  body  rather  emaci- 
ated ;  a  tracheotomy  wound  above  the  manubrium  stemi,  the  edges  of  the  wound 
covered  with  yellowish-gray  pus ;  the  tissues  of  the  mediastinum  oedematous,  and 
immediately  beneath  the  manubrium  infiltrated  with  pus. 

The  uvula,  arches  of  the  palate,  and  right  tonsil  were  somewhat  swollen,  the 
thyroid  gland  not  much  enlarged,  its  tissue  having  in  great  part  undergone  colloid 
degeneration.     CEsophagus  and  arch  of  the  aorta  normal. 

In  the  larynx,  beginning  to  the  left  of  the  middle  of  the  cricoid  cartilage,  and 
extending  Ijelow  it  for  four-fifths  of  an  inch  in  length,  and  two-fifths  of  an  inch  iu 
thickness,  there  was  a  cylindrical  tumor  with  a  perfectly  smooth  surface,  and  covered 
with  mucous  membrane  that  was  intact  and  somewhat  injected.  This  neoplasm,  as 
appeared  from  more  careful,  especially  microscopic,  examination,  consisted  of 
thyroid  gland  tissue.  The  bronchocele  had  pushed  its  way  between  the  cricoid  and 
thyroid  cartilages  on  the  left  side  into  the  lower  laryngeal  cavity. 

The  left  lung,  about  its  lower  circumference,  was  firmly  adherent,  somewhat  con- 
tracted and  denser.  Tlie  heart  was  covered  ^vith  a  thick  layer  of  fat,  its  muscle 
rather  softer  than  natural,  a  thrombus  in  the  left  ventricle  extending  into  the  origin 
of  the  aorta. 

Here,  therefore,  death  was  caused  by  ti-auraatic  erysipelas 
and  purulent  mediastinitis,  with  the  concurrence  of  moderate 
fatty  degeneration  of  the  heart.  The  thyroid-gland  laryngeal 
tumor  in  itself  would  have  justified  a  fav^orable  prognosis. 
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PTognosis, 

An  absolutely  unfavorable  prognosis  is  afforded  only  by  car- 
cinoma of  the  larynx,  and  even  fur  this  a  somewhat  better  pros- 
pect is  oflEered  by  the  recently  accomplished  complete  extirpation 
of  the  laryax.  The  fact,  that  laryngeal  cancer  exists  for  an  un 
commonly  long  time  as  a  purely  local  aflfection,  and  does  not 
draw  the  Ijaiiphatic  glands  into  sympathy  until  quite  late,  leaves 
room  for  the  hope  that  radical  cures  will  be  possible  in  laryngeal 
cancer,  as  tliey  have  been  observed  in  the  early  extirpation  of 
cancers  of  the  rectum,  the  penis,  and  the  vaginal  portion  of  the 
uterus. 

It  has  already  been  stated  above  that  early  tracheotomy  is 
capal)le  of  materially  prolonging  life  in  laryngeal  cancer. 

The  prognosis  of  benign  neoplasms  is  the  better  the  more 
favorable  the  conditions  for  their  opei*ative  removal  through  the 
]>harynx.  In  large  obstructing  tumors,  which  demand  previous 
tnicheotomy,  a  certain  degree  of  danger  lies  in  this  preventive 
operation.  If,  on  the  other  hand,  tracheotomy  is  refused  or  nut 
undertaken,  whether  or  not  an  attempt  is  made  to  reach  the 
tumor  through  the  mouth,  the  danger  of  suffocation  grows  in 
proportion  to  the  voluminousness  and  vascularity  of  the  neo* 
plasm,  or  in  jn^oportion  as  the  pedunculated  character  of  the 
tumor  increases  the  possibility  of  its  becoming  suddenly  caught 
in  tlie  glottis  and  producing  suffocation.  The  number  of  cases 
that  liave  perished  in  this  way  is  tolerably  lai^e,  according  to  the 
statements  made  in  literature  ;  xmdoubtedly,  however,  this  termi- 
nation has  become  much  less  frequent  since  the  introduction  of 
laryngoscopic  surgery. 

Among  tlie  benign  tumors,  wliich  liave  become  the  subjects  of 
modern  opemtive  interference,  papillomata  justif}^  a  less  favur- 
able  prognosis  than  connective-tissue  tumors,  owing  to  the  great 
tendency  to  relapse  in  the  former,  and  to  tlieir  genei-ally  large 
size.  The  most  favorable  prognosis  is  afforded  by  the  little  pe- 
dunculated fibromata  and  mucous  polypij  which  are  easy  to 
extirpate  and  do  not  recur. 
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Tlierapeutics. 

As  in  neoplasms  of  the  larynx  all  disturbances  depend  en- 
tirely and  immediately  upon  the  neoplasm  itself,  the  therapeutic 
indications  are  very  simple,  to  witj  the  most  complete  possible 
removal  of  the  neoplasm  and  the  prevention  of  relapses ;  or,  if 
the  operative  removal  of  the  growth  is  impossible  or  practicable 
only  in  part,  the  prevention  of  the  dangers  which  the  unlimited 
extension  of  the  tumor  within  the  larynx  would  bring  with  it ; 
or,  finally,  if  the  neoplasm  has  been  positively  determined  to  be 
cancer,  the  early  extirpation  of  the  larynx. 

The  radical  operation  for  the  removal  of  laryngeal  neoplasms 
may  be  undertaken  by  different  ways  and  in  different  manners.* 


The  Endolaryngeal  Methods  of  Operation. 

The  removal  of  the  neoplasm  through  the  mouth  and  pharynx, 
**  per  vias  naturales,"  guided  by  the  mirror,  is  the  simplest  and 
the  safest,  if  the  necessary  precautions  are  observed.  Since  the 
famous  first  extirpation  of  a  pedunculated  fibroma,  which  von 
Bruns  undertook  in  the  case  of  his  brother  with  the  finest  result, 
this  method  has  been  practised  in  hundreds  of  cases,  and  yields 
the  best  average  results  for  the  functions  of  the  larynx,  that  is, 
for  its  restitutio  ad  Integrum.  It  will  always  be  preferred  to  the 
other  more  formidable  methods  of  opemtion,  wherever  there  is  a 
possibility  of  carrying  it  out. 

For  the  removal  of  neoplasms  by  this  way  various  methods 
liave  been  proposed  and  numerous  instruments  constructed. 

Removal  by  Cauterization  is  adapted  only  for  small,  soft 
])olypi  and  papillomata  above  or  below  the  vocal  cords,  whether 
of  primary  or  of  secondary  origin  (for  instance,  in  the  vicinity 
of  phthisical  or  syphilitic  ulcers). 


^  Regard  for  the  amount  of  space  allowed  naturally  forbids  entering  in  detail  on  the 
individual  methods  of  operation.  We  must  confine  ourselves  to  treating  in  general  of 
the  methods,  their  indications,  and  their  results,  and  refer  our  readers  for  details  to  the 
special  works  of  von  Bruns,  Mackenzie,  Lewin,  Tobold,  Schnitzler,  Schroetter,  Navratil, 
Oertel,  and  others. 
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I  have  removed  a  certain  number  of  little  polypi  and  papillomata  through  ctn- 
tcrization  with  nitrate  of  silver  in  substance,  and  belieye  I  ought  to  recommend  tbe 
trial  of  cauterization,  especially  in  persons  afraid  of  the  knife.  If  the  little  growth 
does  not  disappear  under  cauterization,  then  the  latter  has  at  least  prepared  the  way 
for  the  introduction  of  cutting  instruments.  .    .  . 

The  best  caustic  to  use  is  nitraie  of  silver^  %iid,  the  best 
method  of  application  is  by  the  flexible  sound,  ending  in  a  little 
roughened  knob  or  plate,  as  first  introduced  by  Lewin.  The 
roughened  end  of  the  sound  is  lightly  dipped  into  the  fused 
nitrate  of  silver  (held  over  the  flame  of  a  lamp  in  a  x>orceIaiii 
vessel),  and  thus  becomes  covered  with  a  thin  but  closely  adhe- 
rent coating  of  the  caustic,  quite  sufficient  for  (me  cauterizatioii. 
The  complicated  covered  ^or^d-cat^^/g'i^^  (of  Stoerck,  Rauchfoss^ 
Turck)  seem  on  the  whole  to  be  superfluous. 

Chromic  acid  is  preferred  to  nitrate  of  silver  by  some  (Tobold) 
in  those  cases  where  it  is  a  question  of  more  energetic  and  deeper 
cauterization  of  the  remains  of  a  tumor,  or  its  point  of  origin,  for 
instance,  after  the  removal  of  papillomata.  The  introduction  of 
the  readily  deliquescent  crystals  of  chromic  acid  must  of  course 
be  accomplished  by  means  of  a  covered  holder,  and  requires  great 
caution. 

The  immediate  result  of  cauterization  with  nitrate  of  silver  or 
chromic  acid  is  a  severe  spasm  of  the  glottis  with  a  sense  of 
suffocation,  which,  however,  is  accompanied  by  no  danger,  but 
usually  ceases  in  the  course  of  a  few  minutes  and  after  a  drink 
of  cold  water,  leaving  behind  it  a  burning  pain,  active  secretion 
of  mucus,  and  intense  hoarseness.  The  latter  manifestations, 
as  well  as  the  reactionary  inflammatory  swelling,  disappear  of 
themselves  in  a  few  days  with  the  throwing  oflf  of  the  eschar. 
The  cauterization  of  neighboring,  sound  portions  of  mucous 
membrane,  which  is  often  inevitable,  as  they  are  pressed  forward 
by  the  spasmodic  action,  is  of  no  consequence. 

B^moval  by  Catting  Instrnments.— In  all  Jarger  and  more 
resisting  neoplasms  cutting  instruments  ai-e  indispensable.  The 
choice  of  the  instrument,  whether  knife,  scissors,  guillotine,  or 
wire  loop,  depends  on  the  requirements  of  the  individual  case. 

The  lance-shaped  knife  is  the  one  best  adapted  to  the  cutting 
off  of  pedunculated  polypi,  especially  those  situated  on  the 
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margin  of  the  vocal  cords,  as  well  as  to  cutting  into  neoplasms 
that  are  attached  by  a  broad  base.  In  smaller^  non-peduncu- 
lated  polypi,  as  I  have  often  convinced  myself,  repeatedly  sli- 
cing them  off  and  cutting  into  them  is  sufficient  to  insure  their 
being  thrown  oflf.  After  repeated  incisions,  the  polypus,  through 
hemorrhagic  infiltration,  turns  of  a  bluish-red,  gradually  becomes 
necrotic,  and  imperceptibly  disappears. 

The  best  plan  is  to  supply  one's  self  with  a  number  of  lance- 
shaped  knives  of  different  sizes,  and  with  tlie  double-edged  end- 
piece  in  different  positions,  so  as  to  be  able  to  cut  oflf  the  largest 
and  the  smallest  pedicles  as  well  as  to  be  able  to  make  incisions 
both  longitudinally  and  transversely.  It  is  also  desirable  to 
have  some  probe-pointed  knives  (von  Bruns,  Tobold),  a  part  of 
which  should  have  their  cutting  surface  on  the  convex  and  a 
part  on  the  concave  side.  Concealed  knives  may,  in  general,  be 
dispensed  with.  They  have  this  great  disadvantage,  that  the 
delicate  guidance  of  the  instrument  is  interfered  with  by  the 
drawing  back  of  the  guard  or  cover,  or  the  pushing  forward  of 
the  knife ;  besides  which,  any  tolerably  skilled  laryngo- thera- 
peutist will  be  able  to  avoid  wounding  the  surrounding  soft 
parts  without  a  cover  to  liis  knife,  especially  if,  in  case  of  special 
irritability  of  the  mucous  membrane,  the  patient  is  made  the 
subject  of  sufficient  previous  practice  in  the  introduction  of  the 
sound. 

Instruments  in  the  form  of  scissors  (von  Bruns),  ot  fenes- 
trated knives  (Tiirck),  of  laryngeal  guillotines  (Voltolini,  von 
Bruns),  which  cut  with  a  ring-shaped  knife  on  the  principle  of 
Fahnenstock's  tonsillotome,  of  concealed  knives  (Turck),  etc., 
are  probably  not  very  often  used.  By  their  volume  they  too 
greatly  limit  the  already  restricted  space,  and  have  no  real  ad- 
vantage over  the  simple  lance-shaped  knife  or  the  wire  snare. 

The  wire  snare  or  laryngeal  ecrasextr  has  found  a  more  ex- 
tensive application  of  late,  and  may  be  designated  as  the  instru- 
ment which  acts  in  the  quickest  and  most  thorough  manner  and 
with  the  least  danger  to  neighboring  parts,  for  the  removal  of 
larger  neoplasms  (fibromas,  papillomas),  when  not  attached  by  a 
very  broad  base.  Among  the  holders  of  the  wire  loop  con- 
structed by  Gibb,  von  Bruns,  Tobold,  and  Oertel,  the  ^craseur 
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of  Tobold  (compare  Pig.  32  a)  and  of  Oertel  deserve  the  pref«- 
ence,  because  the  wke  loop  can  be  drawn  so  far  back  into  the 
holder  that  the  very  last  fibres  of  the  pedicle  are  cut  oflf.  Throw- 
ing the  loop  over  the  polypus  and  the  manipulations  to  make  it 
take  hold  close  to  the  laryngeal  attachment  of  the  pedicle,  so  as, 
if  possible,  to  cut  oflf  the  entire  pedicle,  of  course  require  great 
skill,  which  can  only  be  attained  by  practice.  Fine,  annealed 
iron  wire  is  the  best  and  cheapest  material  for  the  snare  (Oertel). 

Remoyal  by  Means  of  Forceps  and  Instruments  for  Cmshingi 
— ^Polypus-crushers  (Tiirck)  or  laryngeal  forceps  (von  Bnms, 
Lindwurm,  Stoerck,  Tobold,  Oertel)  are  adapted  only  to  those 
cases  in  which  soft  polypi,  attached  by  slender  pedicles,  can 
easily  be  seized  and  be  caused  to  mortify  by  being  crashed.  As 
Tobold  has  justly  declared,  the  actual  twisting  oflf  or  tearing  out 
of  the  neoplasm  is  not  advisable,  on  account  of  the  x)OssibIe 
lesions  that  might  be  produced  in  neighboring  organs,  and  is 
only  permissible  when  the  pedicle  is  already  thinned  by  having 
been  previously  cut  into,  or  when  the  entu-e  mass  of  the  tumor 
is  very  soft.  Figure  32  c  represents  Oertel' s  laryngeal  forceps- 
holder,  the  closure  of  the  forceps  being  very  easily  and  conve- 
niently accomplished  by  means  of  a  lever.  A  large  number  of 
points  have  been  constructed  to  fit  into  this  holder,  constituting 
in  part  cutting  and  in  part  crushing  instruments,  suflScient,  prob- 
ably, to  satisfy  all  demands. 

It  may  be  remarked,  by  the  way,  that  various  sizes  of  laryn- 
geal forceps  should  be  found  in  the  armament  of  every  physi- 
cian, because  it  is  only  by  their  means  that  one  is  enabled  to 
eflfect  the  safe  and  speedy  removal  of  foreign  bodies  (fish-bones, 
splinters  of  bone,  needles,  etc.)  that  may  be  caught  in  the  laryn- 
geal entrance. 

Removal  by  Means  of  the  Galvano-cautery  and  Electroljsis.— 
The  galvano-caustic  loop  possesses  only  this  advantage  over  tha 
simple  wh-e  ccraseur,  that  all  hemorrhage  is  avoided,  which  cer- 
tainly is  a  matter  of  some  consequence  in  highly  vascular  neo- 
plasms. Furthermore,  the  galvano-cautery  may  be  made  to  pene- 
trate quite  energetically  into  the  depths,  if  we  desire  to  destroy 
the  base  of  an  extirpated  papilloma  or  sarcoma,  and  thus  en- 
deavor to  prevent  local  relapses.     Aside  fi'om  this,  the  galvano- 
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cautery  has  no  advantages,  and  is  therefore,  as  it  appears,  but 
rarely  employed  of  late. 

Voltolini,  von  Bruns,  and  Schnitzler,  in  particular,  are  worthy 
of  credit  for  having  developed  the  different  galvano-caustic 
methods  of  operation. 

The  destruction  of  neoplasms  by  electrolysis — that  is,  by  the 
decomposition  of  the  salts  of  the  blood-serum  through  the  gal- 
vanic current,  and  the  caustic  action  of  the  alkalies  at  the  nega- 
tive pole — has  also  been  recommended  for  the  destruction  of 
laryngeal  tumors,  according  to  the  experiments  of  Althaus,*  von 
Bruns,'  and,  of  late,  amongst  others,  of  Fieber.  Fieber  sinks  a 
needle,  guarded  by  a  hard  rubber  tube  and  connected  with  the 
negative  pole  of  a  battery,  into  the  neoplasm,  while  the  positive 
pole  completes  the  circuit  at  some  point  on  the  surface  of  the 
body.  The  caustic  action  of  the  alkalies  upon  the  tissue  of  the 
neoplasm  produces  a  grayish-white  eschar  around  the  negative 
pole,  as  represented  by  the  needle,  without  causing  the  least 
hemorrhage.  After  this  process  has  been  repeated  several  times, 
the  tumor  shrivels  up,  according  to  Fieber,  whereupon  the  rest 
may  be  removed  by  cauterization  with  nitrate  of  silver.  This 
procedure,  which  thus  fax-  does  not  appear  to  have  been  tried  by 
other  authors,  does  not  seem  to  possess  any  special  advantages 
over  the  thermal  galvano- cautery  and  the  methods  of  removal  by 
cutting  and  by  the  ecraseur — indeed,  it  seems  to  involve  a  good 
deal  of  trouble.  Nevertheless,  it  is  desh-able  that  it  should  be 
thoroughly  tested  by  others. 


II.  Extirpation  through  the  Neck. 

In  opposition  to  the  former  teaching  on  this  subject,  Planchon 
lias  proved  that  thyreotomy,  or  the  operation  of  laying  open  the 
lar\Tix,  was  first  undertaken  by  Pelletan  in  1788,  for  the  removal 
of  a  foreign  body,  and  was  repeated  by  Blandin  in  1828,  for  the 
same  purpose.     For  the  purpose  of  removing  a  neoplasm  from 

'  A  Treatise  on  Medical  Electricity.  Ill  Edit.  London,  1873. 

-  Die  G^vanocbirurgie  oder  die  Galvauokaustik  und  Elektrolysis  bei  chirargischen 
Krankheiten.  Tubingen,  1870. 
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Fig.  32 
a,  :^<raBeur.    (Af-    6,  T.,aiJoe-Hhaped  kniff.    c.  Jjkryngetil  foroepc 
lerTobold.)  with  double  cuttiug         (After  Ocrtel.) 

edge. 
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the  larynx,  thyreo.tomy  was  first  successfully  carried  out  by 
Brauers,  in  Lowen,  in  1833.  Then  follow  two  operations  by 
\'ital  (1838)  and  Maisonneuve  (1839)  for  foreign  bodies ;  and 
finally  the  celebrated  thyreotomy  of  Ehrmann  (1844),  in  Strass- 
burg,  for  the  extirpation  of  a  laryngeal  polypus,  which  has 
hitherto  had  the  credit  of  being  the  first.  ^ 

Since  the  introduction  of  laryngoscopy  the  number  of  thy- 
reotomies  has  i-apidly  increased,  as  the  laryngeal  mirror  has 
afforded  the  opportunity  for  more  accui-ate  diagnosis  and  for 
clearer  indications  for  the  operation.  In  the  aggregate,  I  find 
forty-five  cases  of  thyreotomy  on  record,  including  the  American 
obseiTations  given  by  Beschorner  in  the  appendix  to  his  essay,' 
as  well  as  the  case  of  epithelial  cancer  narrated  above,  which  was 
obsei-ved  by  me,  and  in  which  Prof.  Heineke  did  the  thyreotomy. 

If  we  except  the  removal  of  foreign  bodies,  the  indication  for 
thyreotomy  is  confined  to  the  extirpation  of  laryngeal  neo- 
plasms which  cannot  be  removed,  or  at  least  not  radically  extir- 
pated, tlu'ough  the  mouth— as,  for  instance,  cancers,  sarcomata 
and  chondi'omata,  as  well  as  to  the  removal,  perhaps,  of  cicatri- 
cial masses  producing  stricture. 

The  operation,  though  not  exactly  dangerous  to  life  (the 
number  of  deaths  following  the  operation  seems  hardly  to  reach 
five  per  cent.),  is  yet  a  severe  one  and  followed  by  serious  conse- 
quences. The  necessity  of  previously  performing  tracheotomy, 
in  order  to  be  able  to  operate  under  chloroform  without  danger 
of  suffocation,  and  with  the  assistance  of  Trendelenburg's  tracheal 
canula,  as  well  as  the  usually  persistent  disturbance  of  voice,  a 
result  of  the  almost  inevitable  wounding  of  the  vocal  cords — that 
is,  of  their  anterior  insertion — or  the  distortion  and  displacement 
of  the  soft  parts  in  consequence  of  cicatricial  contraction,  nat- 
urally, in  every  case,  awaken  serious  scruples  with  regai-d  to 
undertaking  this  operation.  Still  these  scruples  cannot  be  allowed 
to  prevail  over  against  the  severe  disturbances  which  .urge  the 
performance  of  thyreotomy,  inasmuch  as  they  are  totally  incur- 
able by  any  other  means. 


*  Compare  Ilueter^  Trachcotoraie  und  Laiyngotomie,  I.  c. 
« D.  Zeituchr.  f.  klin,  Chirurgie.  1873,  II.  p.  471. 
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WMth  regard  to  the  details  of  tlie  operation,  I  must  refer  the 
reader  to  treatises  on  surgery,  especially  to  the  above-mentioned 
work  of  Hueter. 

The  0|»euing  of  the  Air-passages  above  the  Liirjux— more  cor- 
rectly^ opening  of  the  phmynx—pkaryngotomia  subkyoidea  (von 
Liingenbeck),  laryngoiimue  sous-kyoidiemie  (Malgaigne) — is  en- 
titled  to  mention  here,  because  this  operation  has  repeatedly  been 
undertaken  for  the  removal  of  neoplasms  which  were  attached 
Avitlun  the  laryngeal  entmnce  or  in  the  vestibule/ 

Previous  tracheotomy  and  the  use  of  the  tampon  canula  facili 
tate  the  operation  for  both  opei^tor  and  patient,  permitting  the 
use  of  chloroform,  and,  by  preventing  the  entrance  of  blood  into 
the  trachea,  rendering  the  operation,  which  of  itself  is  haidly  at 
all  dangerous,  quite  free  from  danger.  In  view  of  the  modem 
development  of  laryngoscopic  and  laryngo-surgical  art,  however, 
the  necessity  for  the  employment  of  this  opeiutiou  fur  high- 
seated  laryngeal  neoplasms  is  reduced  almost  to  zero. 


III.  Extirpation  and  Resection  of  the  Larynx* 

Thi}  iolal  rxlirpifl /(fit  (if  i/te  farf/n^t' was  iirst  carried  out  by 
Billroth,  in  1873,  for  carcinoma,  after  Czerny,"  by  a  series  of  ex- 
periments on  animals,  had  demonsti-ated  the  feasibility  of  the 
o|)eration,  and  the  ]M>ssihility  of  liaviug  a  canula  retained  within 
the  wound  hi  the  ])lace  of  the  larynx, 

Billrotli's  patientj  in  whom  the  larynx  was  successfunj  extirpated,  not  only  had 
his  life  suvtidj  but^  by  mcaiii*  of  an  iirtificial  vocal  apparatus  constracted  on  the 
plan  propt>f?ed  by  Gus^mbauur,  received  the  faculty  of  speaking  again,  in  an  audi- 
ble though  mo  no  ton  oils  voiec. 

The  Hd'coud  extirp^ition  was  undertaken  by  Hdne,  also  on  account  of  carcinoma^ 
and  likewise  tt^minatcd  successfully,  at  least  so  far  as  the  operation  is  concerned. 
Death  followed  six  months  later  from  a  relapse  of  the  cancer. 

A  third  ca^c  was  also  operated  on  for  cancer  by  M.  Schmidt^  in  Frankfort  The 
patient  died  on  the  sixth  day  after  the  operation. 

The  fourth  extiriiation  was  undertaken  by  Bottoni,  in  Norara,  on  account  of  a 

'  Prati,  Gazette  des  HopiUux,  1&50,  Na  Itti     Schimiit*H  Jahrhb.  Bd.  Ill  p.  296- 
wn  Lttn^enbeok^  Berliner  klm.  WochenjBehrift,  1870,  Xo.  2. 
"Wiener  lued.  WucliL-osekr.  ItiTU,  Xos.  27  and  2^* 
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neoplasm,  and  terminated  successfully— that  is,  four  weeks  after  the  operation  the 
imtient  was  in  as  good  condition  as  could  be  desired. 

In  the  fifth  case  yon  Langenbeck  removed  not  only  the  entire  larynx,  but  also 
the  hyoid  bone,  a  part  of  the  tongue,  of  the  pharynx,  and  of  the  oesophagus,  on  ac- 
count of  carcinoma.  On  the  seventh  day  the  patient  was  free  from  fever.  The  final 
result  is  not  yet  known. 

A  sixth  operation  of  this  kind  was  recently  performed  by  Billroth,  but  has 
not  yet  been  published. 

The  foregoing  six  cases  do  not,  it  is  true,  determine  the  ques- 
tion of  the  value  of  total  extirpation,  but  they  certainly  justify 
the  conclusion  that  this  radical  operation  has  a  future  before  it, 
in  carcinoma  and  other  severe  alterations  in  the  larynx,  incapable 
of  recession.  The  dangers  which  attend  the  operation  are  not  so 
great  as  to  hinder  us  from  exposing  a  patient  to  them,  who  is 
in  any  event  doomed  to  death.  In  future  cases  the  endeavor 
should  be  to  accomplish  the  extirpation  at  the  earliest  possible 
stage,  as  soon  as  the  diagnosis  is  fully  established,  because 
thereby  the  prospect  of  avoiding  relapses  will  of  course  be 
improved. 

In  syphilis,  and  other  affections  causing  permanent  deformity 
of  the  larynx,  resection  of  the  larynx^  as  first  performed  by 
Heine,  might  well  be  preferred  to  total  extirpation,  as  this  opera- 
tion is  less  extensive  than  extirpation,  affects  the  swallowing 
apparatus  less,  and  renders  possible  the  restoration  of  laryngeal 
breathing  and  of  the  voice  (by  inserting  a  tube,  which  at  the 
same  time  contains  a  vocal  apparatus,  into  the  gutter  remaining 
at  the  site  of  the  larynx). 

This  ^^ subperichondrial  resection'^  of  the  lateml  portions 
of  the  thyroid  and  cricoid  cartilages  was  first  carried  out  by 
Prof.  Heine,  in  December,  1874,  on  account  of  extreme  laryngeal 
stenosis,  due  to  a  sclerosed  chondro-perichondritis — as  it  after- 
wards appeared,  of  syphilitic  origin.  The  cartilaginous  lateral 
portions  of  the  laryngeal  framework  were  removed,  beneatli 
tlie  perichondrium,  by  means  of  the  bone  forceps.  Tlie  result 
of  the  operation  was  at  first  very  favomble ;  the  patient  could 
not  only  breathe  through  a  canula  laid  in  the  remaining  laryn- 
geal gutter,  but  could  also  speak  through  a  vocal  apparatus 
placed  witliin  tliis  canula. 
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The  patient  succumbed  a  year  later  to  pulmonary  plitliisis, 
together  with  a  severe  relapse  of  syphilis  in  the  pharynx  and 
laiynx. 

The  verdict  with  regard  to  this  new  operative  procedure,  and 
especially  with  regard  to  its  piactical  value,  must  be  left  to  the 
future. 


THE  NEUROSES  OF  THE  LARYNX. 

Anatoniico-physiologieal  IntroductioiL 

It  IS  well  known  Jilmt  the  foundation  of  our  ]>rfiscnt  knowledge  of  the  origm 
iind  function  of  the  laryngeal  nerves  was  laid  by  Longet^  although  in  some  respccti 
extended  and  more  firmly  established  by  later  investigatorsT  e«peciailj  BiedioE, 
Koscnthnl,  Liischka,  Hclicch,  Heideuhain,  Bernliard,  and  others. 

The  superior  and  inferior  laryngeal  ncrres,  branches  of  the  imeumogastric,  ire 
to  }yc  regarded  as  the  only  innervatora  of  the  sensitive  iind  motor  tracts  of  tbe 
larynx.  And  yet  only  tlie  sensitive  fibres  to  be  found  in  tliem  are  tnie  offshoot*  of 
thi?  pneuniogustric  ;  tlie  motor  filn-es  of  both  laryngeal  nerves  are  only  mingled 
with  those  of  tlie  pncumogastric,  and  originate  in  the  spimil  accessorj  neiTe  of 
WjUis, 

Tiie  sphere  of  action  of  the  two  laryngeal  nerves  is  limited  as  follows : 

The  sipfrior  liryopeiil  atfvt  supplies  sensibility  to  the  upper  and  middle  laryn- 
geal cavities,  down  to  the  border  of  the  vocal  cordfi,  as  well  aa  to  the  contiguoas 
imrtioBS  of  the  pharynx:  and  tlie  root  of  the  tongue.  It  further  supplies  motor 
filaments  to  the  crieu-thyroideus  muscle,  and  in  man  probably  alio  to  the  thyro- 
e[nglottidean  and  aryteno^epiglottidean  muscles. 

TJie  superior  laryngeal  nerve»  as  is  well  known,  arises  jErom  the  pneumogastric  at 
the  lower  end  of  the  ]jlexus  nodosus,  passes  down  in  front  of  the  superior  cervical 
ganglion  of  tlie  Bympathetic^  then  between  the  internal  and  external  carotidi 
obliquely  forwards  and  downwards,  and,  reappearing  from  behind  the  extciual 
carotid,  divides  at  an  acute  angle  into  its  internal  and  external  braucbesL 

The  external  branch,  accompanied  by  a  sympathetic  twig  from  the  superior 
cervical  ganglion,  supplies  the  lower  con^tnctors  of  the  pharynx,  the  thyro- 
pharyngeus  and  crieo-pharyngeus  muscles^  and  ends  in  the  crico-thyroideus  muscle* 
It  is  entirely  or  chiefiy  motor. 

The  internal   branch,  considerably  larger  than   the  extemaL  penetrating  tlie 
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UyotbjToid  inctiibnuie,  I'ntcrs  the  pbarjngo-larjngciil  i>mus,  and  ninniiig  diagpually 
tlirougli  tlie  same,  immtdisitely  under  tlie  niQcoiis  membmne,  divides  into  several 
twigs,  wbich,  according  to  Luschka,  in  pnrt  penetrate  the  muscles  {for  instance,  the 
arjtjrnoideus  muscle),  and  finally  h  distributed  to  the  mucous  membrane  of  the 
upper  laryngeal  cavity  and  the  epiglottis.  It  is  still  a  mooted  €[ue8tion  whctlicr  or 
not  the  motor  innervation  of  the  arytfenoideuH  and  the  depressors  of  the  epiglottis 
(the  thyro-epiglottidean  and  aryteno-epiglottidean  muscles)  is  derived  from  the 
internal  branch.  Luschka  at  tirst  accepted  the  atfirmative  side  of  tlie  tj^uestion/  but 
gave  it  up  again  in  oue  of  liis  more  recent  nomographs  on  the  anatomy  of  t!ic 
larynXj'  and  attaches  to  the  tilament8  entering  the  muscles  only  the  signiticance  of 
perforating  sensitive  branches  distributed  to  the  mucous  membrane.  Tlie  compli- 
cated nature  of  the  anatomical  relations^  especially  the  circumstance  that  many  sen- 
sitive fibres  penetrate  the  muscles  in  order  to  I'each  the  mucous  menibrancj  does  not 
pennit  us  to  exi>ect  that  this  tju^tiou  will  be  settled  by  the  anatomist's  knife ;  tlie 
imien^ation  of  the  muscles  in  question  ivill  have  to  be  settled  by  experiments  on 
animals  and  by  clinical  ohsen^ation.  The  more  recent  investigationfl,  howevefi  on 
the  function  and  innervation  of  the  laryngeal  muscles— in  jjnrticular,  the  careful 
and  cifcumsi)ect  experiments  of  Bchech— detemiine  nothing  on  this  point.  Clinical 
obaer^'ations,  eapeeially  the  o!mer\'ations  of  Kappeler  after  section  of  the  pucumo- 
gastrie,  as  well  as  the  occurrence  of  dii>htheritic  paralysis  of  tlie  depressors  of  the 
epiglottis,  in  connection  with  paralysis  of  the  crico-thyroidcus  muscle  and  aufesthesia 
of  the  laryngeal  mucous  memfirane,  while  all  the  rest  of  the  muscular  apparatus  was 
intact  (these  observations  will  be  comumnicated  further  on),  seem  to  me  to  argue  in 
favor  of  Luschka's  first  i»pinion,  in  which  Gerhardt  also  agrees,  that  in  man  the 
innervation  of  the  depressors  of  the  epiglottis  depends  on  the  superior  laryngeal 
nerve. 

The  innervation  of  the  crico  thyroid eu??  muscle  by  the  external  Ijranch  of  the 
sujierior  laryngeal  nerve  is  univei*sidly  recognized.  The  doubts  recently  cast  upon 
this  by  Navratil  cannot,  according  to  the  cnticisms  of  Schech  fL  c,  p.  271),  be 
looked  upon  as  well  grounded,  bccausi^  the  method  of  operation  which  Navratil 
claims  to  have  followed  in  his  experiments  leaves  it  open  to  very  serious  doubt 
wbetliLT  he  really  cut  the  internal  branch  of  the  nerve, 

Bchech,  by  his  method  of  operation,  obtained  quite  uniform  results,  as  follows  : 
section  of  the  external  branch  of  the  superior  laryngeal  nerve^  or  of  this  nerve 
itself,  hindered  the  longitudinal  tightening  of  the  vocal  cords  by  jmralysis  of  the 
crico-tbyroidens  muAclc,  was?  followetl  Ijy  a  rough  and  dee)>  voice,  and  made  the 
produclion  of  liigh  tones  impossible. 

Tiirck  ijelievcs,  according  to  clinical  observations^  that  we  must  hold  to  a 
double  innervation  of  tlie  crico-thyroid  muscle,  referring  it  to  both  the  superior 
and  inferior  laryngeal  nerves  ;  or,  at  least,  that  we  must  suppose  tropliic  fibrea  to  be 
supplied  by  tbe  recurrent  laryngeal,  l>ecanse  in  simple  parab'sis  of  the  recurrent  (the 


'  Die  Anatomie  des  MenHchcn.  I.  I  (Hals),  p.  280.  Tubingen,  18^]*^. 
-  Der  Kehlkopf  deiMenschen,  p  Klfi,  Tubingen,  187L 


916 


VON  ZIEMSSEN. — ^THE  NEUB08ES  OF  THE  LARYNX. 


superior  laryngeal  being  therefore  intact)  he  has  repeatedly  found  the  crioo-fhyroid 
muscle  to  be  atrophied.  At  all  events,  it  may  })e  well  hereafter  to  pay  attention  to 
the  point  thus  brought  up  by  Tfirck,  esi)ecially  in  post-mortem  examinations  of  the 
frequent  cases  of  imilateral  paralysis  of  conduction  of  the  recurrent  laryngeal  nerve. 
The  same  attention  should  also  be  directed  to  the  condition  of  the  arytfenoideoi 
muscle  in  paralysis  of  conduction  of  the  recurrent  laryngeal,  as  this  miucle,  too. 


^L#3{o{(1  process. 

JuRnilar  vein,  cat  off. 

inexoH  fnuujrHoformU— gangUon  of  the  tnmk. 

liit«?mal  brauch  of  the  spizial  uooemorj. 

VhuT,  brunch  irf  im.-gMt.,  nnidng  with  phar.  tNW 

BttptTior  UoTifmil  nen-e.     [of  gloMO-phu.  nerrf. 

l:|r-;::-:irJs:s:i',  SSS^H  [of  th.  »p«ior  ury^. 

vi,   f"^ ^^-'"*  Left  pnenmogaatrlc  nerve. 

I'll  Ij^^l 
TffMTM '*— Thjro-hyoid  mn«de. 

L  ,^  _ ^ GBniiftc  branch  of  the  left  pneomucnutrlc. 

n  •\  f  i\m ^  -— Bl^t  pncnmogaiitric  nen'o. 

mwT 

luiw%  " Oanllac  brnnch  of  the  right  i 

Is 

S^t  ~ '  ""R^eht  recnrreat  huyngeal  i 
'ii±± Lefi  recnmmt  laryngetl. 


DunuM  urtcriosua. 


Pio.  83. 
The  laryngeal  branchca  of  the  pnciimoRaHtric 
nerve  in  the  newly  bom  subject.    (After  Henle.) 

has  been  sometimes  credited  with  receiving  its  innervation  from  both  laryngeal 
nerves,  and  sometimes  with  receiving  it  from  the  inferior  nerve  alone.  The  question 
is  far  more  difficult  to  determine  here  than  in  the  crico-thyroid  muscle — at  least, 
for  clinical  and  pathologico-anatomical  investigation — ^because  the  aiytsnoidens 
does  not  exist  as  a  pair,  and,  in  case  of  unilateral  paralysis,  its  innervation  might, 
perhaps,  to  a  certain  deg^ree  be  vicariously  assumed  by  the  nerve  of  the  other  side. 

With  regard  to  the  function  of  the  muscles  hitherto  named,  it  may  be  briefly 
stated  that  the  thyro-cpiglottidcus  and  arytseno-epiglottideus  muscles  draw  the  epi- 
glottis downward,  and  tliat  therefore,  when  these  muscles  are  paralyzed,  the  epiglot- 
tis must  stand  u^^right  and  immovable,  resting  against  the  root  of  the  tongue. 


ANATOMICO-PHYSIOLOOIOAL  INTKODUOTION. 


917 


The  function  of  the  arytnmoideua  muscle  is  the  drawiiig  together,  the  **  jiuita- 
positioiif '^  of  the  arytenoid  cartilages,  whereby  (especially  with  the  help  of  the  crico- 
arjt^noidei  latendes  and  the  thjro-arytienoidei  luusclea)  the  Yocal  procesaea  are  also 
drawn  nearer  together.  Faraijab  of  the  arytjj&nuidetis  muscle  mui^t  therefore  be  fol- 
lowed by  gaping  of  the  cartilaginous  glottis  on  attempts  being  made  at  phonation. 

The  function  of  the  ctico-thyroidei  muscles  is,  in  seveml  rspects,  still  a  matter 


ComiufintoatlnFr  bniiicli. 


I'uttertor       micxharytetioiil  ~V — ^"^ 
BnuBcIe,    the    beUy    being     V 
reniovod.  ^ 

Branch  for  the  post.  CTioo- 
tti^ticiioiduiiii. 


Sujierior  laq-ngia]  uerfc 


Ao'U-noid  muiiclu,  tbc  lower 
hnir  rviuuTod, 


Pt>t<t<*rt(ir       orico-arjtwioJtl 

Branch    for    ihi."    jM^i^tcdar 
iTitXHftrytcnolfi  niuwle. 


Inferior  ImryiiKeal  ur  recar- 
real  titTve. 


Th«  iRfynffmil  acrve*,    (After  LmwhluL) 


of  controversy,  yet  it  may  at  present  lie  considered  as  moat  probable  that  these  mus- 
cles either  draw  the  anterior  portion  of  the  cricoid  cartilage  upwards  against  the  thy- 
roid cartilage,  which  has  been  fixed  by  the  hyothyroid  muscles,  and  at  the  same  time 
push  the  entire  cricoid  cartilage  somewhat  backwards  (muscuH  crico-thyreoidei  obliqui 
of  Henle) ;  or,  reversing  tbia  action,  that  the  thyroid  cartilage  is  drawn  down 
against  the  cricoid,  and  at  the  same  time  pushed  somewhat  forwards.  In  the  first 
case,  which,  according  to  the  experiments  of  Jelenffy  and  Bchech,  is  the  most  prob- 
able, the  plate  of  the  cricoid  ii  tipped  somewhat  backwards  through  turning  of  the 
cartilage  in  the  crico-tliyroideal  articulation,  and  thus  the  arytenoid  cartilage,  seated 
upon  the  upper  margin  of  the  plate,  and  fixed  in  its  position  by  the  posterior  and 
lateral  crieo-arytenoid  muscles,  and  the  arytainoideus,  is  displaced  further  to  the 
rear,  and  therewith  remoyed  from  the  anterior  angle  of  the  thyroid  cartilage.    At  ill 
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events,  in  botli  cases  the  distance  l>etween  the  anterior  and  posterior  attachments  of 
the  vocal  cords  is  increased,  and  thereby  the  longitudinal  tension  of  the  latter  is 
augmented.  The  striking  of  the  higher  notes  would  therefore  depend  matenally 
upon  the  action  of  the  ciico- thyroid  miiscles.  If  this  pair  of  muscles  is  paralyzed - 
for  instanco^  by  section  of  the  external  branch  of  the  superior  laryngeal  nenc 
(Jelenffy,  Schech) — the  striking  of  high  notes  jh  impossible.  In  unilateral  paralysii 
of  the  nerve  in  question,  the  vocal  cord  also  often  showed  an  excavation  of  ita  inner 
border^  and  lay  on  a  different  plane  from  that  on  which  the  cord  of  the  non-piuii- 
lyzed  side  lay.  At  the  MUie  time  Ilenle  ^  remarks,  it  appears  to  me  with  entire  jus- 
tice, that^  on  the  one  hand,  the  filling  out  of  the  excavation  on  the  ed^c  of  the  voc&I 
cord  camiot,  on  anatomical  grounds,  be  ascribed  to  the  cnco-thyroid  muscles,  and 
that,  on  the  other  hand,  it  is  hardly  to  be  supposed  tliat  this  muscle,  even  if,  on  a 
larger  scale,  it  should  give  to  the  vocal  cords  that  longitudinal  tension  corresponding 
to  the  various  heights  of  tones,  should  be  al>leto  produce  those  fine  differences  in  the 
tension  of  the  vocal  cords  which  determine  the  number  of  their  vibratiuus,  &o  macb 
the  less  as  the  loose  crico- thyroid  articulation  is  far  too  coarse  an  apparatus  toserre 
as  a  basis  for  such  exceedingly  delicate  processes  as  the  formation  of  the  voice  m 
singing.  For  the  finer  shades  of  tension  of  tlie  vocal  cords,  as  well  ns  for  transform- 
ing the  bow-shaped  margin  into  a  straight  line,  it  is  evident  that  the  internal 
thyroarytenoid  muscle,  situated  within  the  vocal  cord^  is  indispensable. 

Tlie  Inferior  or  reenrrent  iir^hfcil  nerte,  the  principal  motor  nerve  of  the  laryn* 
geai  muscles,  first  leaves  the  pneuniogastric— as  we  all  know — at  a  variable  height 
within  the  cavity  of  the  chest,  to  wit,  on  the  left  side,  at  the  height  of  the  concav- 
ity of  the  aortic  arch,  around  which  it  passes  backwards  and  upwards ;  on  the  right 
side,  i*t  the  height  of  the  right  subi;lavian  artery,  around  whicli  it  also  passes  Ijack- 
wards;  and  then,  passing  the  apex  of  the  lung,  runs  upwards  and  inwards,  approach- 
iug  the  trachea.  Both  recurrent  nerves  run  at  first  behind  the  lateral  lobes  of  the 
thyroid  gland — that  ia,  in  the  furrow  between  trachea  and  oesophagus,  on  both  side» 
up  to  the  larynx.  The  relations  of  the  recurrent  laryngeal  nerves  to  their  surround* 
iuga  in  the  neck,  especially  to  the  lobes  of  the  thyroid  gland,  the  trachea,  and  the 
CBSOphagus,  are  very  phiinly  to  he  seen  on  the  acctimiiauying  picture  of  Braune^i 
transverse  section  (Fig.  35j.  Later  they  pass  in  behind  the  crico-thyroid  articula- 
tion, at  the  outer  border  of  the  plate  of  the  cricoid  cartilage,  giying  several  mcit<ir 
twigs  direct  to  the  posterior  crico-arytenoid  muscle,  and  sending  senaitiTG  brandies 
through  this  muscle  to  the  mucous  membrane.  Tlie  external  branch  pafisea  upwards 
to  the  remaining  ninscles  (the  crico-arytrenoidei  lateralea,  the  thyru-arytienuideu* 
internus  and  externus,  the  thyro-epiglottideus  and  aryta?no-epiglottidcus  (ij). 

The  functions  of  the  muscles  innervated  by  the  recurrent  laryngeal  nerve  are  very 
various,  and  they  are  in  part  directly  antagonistic  to  one  another. 

Ttie  pair  of  muscles  most  important  to  life  are  the  posterior  crico-arytenoids* 
inasmuch  as  they  arc  the  only  openers  of  the  glottis.  By  drawing  on  the  muscular 
process  of  the  arytenoids,  they  rotate  these  cartilages  upon  their  articular  surfaoe  out- 


•  Haiidbuch  der  Auatomie.  IWJG.  II.  p,  35a. 


ANATOMICO-PHYSIOLOOICAL   INTRODUCTION. 


919 


wards  and  backwarda,  aepamtc  t!ic  xucal  processes  from  one  another,  and  open  the 
chink  of  the  glottis  to  its  well-kuown  rhomboldal  iorni.  Paralysis  of  the  posterior 
crico-arytenoid  muscles,  their  antagonists  being  intact  (the  crico-arjtflBnoidei  latendes 
and  the  thyro-arjl«noidei),  is  followed  by  the  drawing  inwards  of  the  vocal  pro- 
oeaaea  with  the  Tocal  cords^  and  narrowing  of  the  glottis  to  a  linear  slit. 

The  lateral  crico-arytenoid  muscles,  by  their  contraction,  rotate  the  arytenoid 
cartilages  fon^^ards,  and  thus  approximate  the  vocal  processes  and  cordi^f  being, 
therefore,  truQ  antagonists  to  the  posterior  crico-arytenoids. 

The  internal  thyro-arytsenoidei  muscles  are  likewisa  antagonists  to  those  last 


LafK  ncumnt  luyn- 
gMlii«rve. 
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X\n}X  of  right  luoff. 


Tniuverec  «ectit>ii  throiigb  the  neck  of  a  man  twenty  tivt  yearn  iild,  at  thn  hoidtit  of  ih*,-  luiter  ftiirfaoe  ff  the 
fixr^L  dutML  vertvbriu     (After  Bmune,  Atliu*,  PI.  YIIL. ) 

named,  as  they  draw  the  vocal  processes  forwards  and  downwardii,  and  at  the  same 
time  towards  the  median  line  and  against  one  another.  They  probably  also  produce 
those  finer  changes  of  tension  in  the  vocal  cords  which  are  so  essential  to  the  voice 
in  singing,  but  which,  at  least  in  the  higher  octaves,  cannot  be  brought  about  with- 
out the  assistance  of  the  coarser  longitudinal  stretching  by  the  crico-thyroid  muscle, 
as  a  basis» 

So  far  as  the  ienkiihefunttion  of  the  recurrent  laryngeal  is  concerned,  it  supplies 
the  mucous  membrane  of  the  trachea  and  the  lower  laryngeal  cavity  aa  far  as  the 
edge  of  the  vocal  cords. 

Total  paralysis  of  conduction  of  the  recurrent  nerve  would  therefore  make  itself 
known  by  anajsthesia  of  the  nmcous  membrane  of  the  lower  laryngeal  cavity  and 
paralysis  of  the  posterior  and  lateral  crico-arytenoid  muscles,  the  internal  and  ex- 
ternal thyro- arytenoids,  and  the  arytflenoideus  (perhaps  also  of  the  tliyro-epiglotti- 
deus  and  arytienoepiglottideus),  tliereforc  by  immobility  of  both  vocal  cords  in  thf' 
position  in  whicli  we  find  them  on   the  dead  l>ody,  and  which,  for  brevity,  I  have 
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tenned  tbo  eadaverie  poution^  it  being  a  medium  between  the  positioiis  tbey  occup? 
in  deepest  inqjiration  aad  in  pbcmfttiQD  (compare  Fig.  36). 

If  now,  in  closing,  we  group  the  miiicles 
according  to  tlieir  chief  functions,  we  shall 
find  the  following  groups : 

QUUii  opmeri :  the  posterior  crico-arj- 
ttnoid  muscles. 

Glottis  cl&$er9:  the  lateral  crico-aryte- 
noidsj  the  internal  and  external  thjro-arj- 
tenoids,  and  the  arytaenoideua. 

Te7i9or9  of  the  viKnl  r&i*iU :  the  crico- 
thyroids and  internal  thyro-arytcnoids  (wi^ 
the  help  of  the  posterior  crico -arytenoids 
to  fix  the  arytenoid  carti]ag<^  posteriorly j. 

Bepressf^ra  of'  the  eplglottU  :  the  thyro- 
cpigloUideus  and  aryticno-epiglottideus 
iiitiBclea. 

A  6phinjcUr  of  the  MMtihulum  larfnffii 
h  constituted  by  the  combined  action  of 
the  arytaeno-epiglottideua  muscles,  the  ex- 
ternal thyro-arytenoidfi  and  the  arytiEnai- 
deus  muscle. 


Fici,  36. 


Citilavcric  pod  lion  of  the  vocal  cords»  drawn 
from  M  larynx  nxsntly  renDred  irom  Uie  c»4«ver. 
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Over  against  tlie  extensive  litemtnre  and  the  mtiltitude  of 
facts  wliicli,in  the  course  of  a  few  years,  have  been  brought  to  light 
on  the  subject  of  neuroses  of  motion,  the  poverty  of  literature  on 
the  subject  of  neuroses  of  sensation  is  very  striking.  The  intro 
duction  of  the  laryngeal  mirror  for  a  long  time  remained  vvith 
out  any  influence  on  the  study  of  neuroses  of  sensibility*  It  is 
only  within  the  last  few  years  that  some  facts  have  been  ascer- 
tained in  this  direction,  which  represent  the  first  beginnings  of 
more  accurate  knowledge  concerning  disturbances  of  sensibility 
in  the  larjmx. 
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Anaeisthesla  of  the  Laryngeal  Mucous  Membrane. 

Wi  Leube^  Diphtheritische  Lahmong  des  Rumpfes,  der  ExtremitSten,  der  Fauces  und 
der  Nervi  laiTngei  superiores  pp.  Aus  der  Erlanger  med.  Klinik.  D.  Archiv 
f.  klin.  Med.  1869.  Bd.  VI.  p.  266.—S€hnitzler,  Ueber  SenBibilitfits-neuroscn 
des  Eehlkopfes.  Wiener  med.  Presse.  1873.  Nos.  46  and  48.— X.  Acker,  Ueber 
LShmung  nach  Diphtheric.  Aus  der  Erlanger  med.  Klinik.  D.  Arch.  f.  klin. 
Med.  1874.  Bd.  Xm.  p.  416. 

Diminution  and  final  extinction  of  sensibility  in  the  laryngeal 
mucous  membrane  is  an  ordinary  symptom  of  approaching  death, 
and  appears  most  evidently  and  early  in  those  aif ections  in  which 
carbonic  acid  poisoning,  caused  by  disturbance  in  the  interchange 
of  gases  in  the  lungs,  introduces  the  final  scene.  Under  such 
circumstances  it  extends  over  the  entire  domain  of  the  sensitive 
fibres  of  the  pneumogastric  nerve. 

Medicines  and  food  which  at  this  stage  are  poured  into  the 
patient  flow  partly  through  the  laiynx  into  the  trachea  without 
causing  reflex  closure  of  the  laryngeal  entrance  or  cough.  Even 
in  the  bronchi,  the  substances  that  have  flowed  in,  as  well  as  the 
accumulated  secretions,  cause  only  feeble  efforts  at  coughing  or 
none  at  all.  This  anaesthesia  of  the  mucous  membrane  of  the  air- 
passages  preceding  death  is  the  expression  of  a  deficient  excita- 
bility at  the  centre  governing  the  pneumogastric  nerve,  and  may  be 
caused  temporarily  to  disappear  under  the  influence  of  powerful 
stimulants  to  respiration  and  circulation. 

Until  recently  it  was  sometimes  asserted  and  sometimes  de- 
nied that  anaesthesia  of  the  laryngeal  mucous  membrane  could 
occur  from  other  causes.* 

The  first  conclusive  observations  on  this  subject  were  made 
by  me  in  the  Clinic  at  Erlangen  (1869  and  1873),  and  were  pub- 
lished by  Prof.  Leube  and  Dr.  Acker,  at  that  time  my  assist- 
ants.    Another  (fifth)  observation,  not  yet  published,  will  be 


*  Under  the  title  of  *^  Chronischer  Katarrh  des  Larynx,  Parese  des  linken  wahren 
Stimmbandes,  Anaesthesie  der  Mucosa  Larjrngis/^  Fieber  published  a  case  (Wiener  med. 
Woohenachrift,  1868,  No.  11)  occurring  in  a  hysterical  lady,  in  which  it  was  concluded 
that  there  was  anaesthesia  of  the  larynx  and  pharynx,  from  the  fact  that  the  insuffla- 
tion of  tannin  into  the  larynx  at  first  produced  no  reaction,  and  subsequently  aroused 
powerful  reaction.    Such  suppositions  are,  of  course,  incapable  of  being  proved. 
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1^ 


giTen  below.     In  these  five  cases  of 

oigans  of  the  throat  I  was  enabled  to 

plete,  and  in  part  incomplete, 

cons  membrane,  combined  with  more  or 

paralysis  in  the  domain  of  the  snpefior 

nerres. 

I  also  fonnd  incomplete  anaesthesia  in  two  c 
as  well  as  in  one  case  of  advanced  bulbar  poimlii 
geal  paralysis). 

After  me,  Chairou^  claimed  that  ani'iiillifMi 
membrane  of  the  epiglottis  and  the  laryi^geal 
constant  and  pathognomonic  symptom  in  the 
hysteria.    Bat  his  claim  loses  all  signifi^ 
Ids  as^rtion  is  based  merely  npon  tests  of  tlie 
parts  named  by  tonching  them  with  the  tip  of 
Caref  al  examinatioa  of  a  large  nmnber  of  hystetial 
farther  shown  me  that  this  symptom  is  by  no 
in  fact,  not  even  frequent. 

Of  late  Schnitder^  has  published  several  such 
anesthesia  of  the  lar}'nx  in  which  the  anaesthesia 
fjartly  by  hysteria  and  partly  by  diphtheria  erf  the 
one  girl,  besides  anaesthesia,  there  was  even  hypamlgcjoia 
thesia  dolorosa).    Unfortunately,  Schnitzler  did  not 
his  reports  with  any  statement  concerning  the  coDdiCiaBot 
motor  apparatus,  which  might  be  of  great  valne  im 
the  origin  of  these  disturbances. 

With  regard  to  the  pathogene^iJi  of  this  mffw&Mv  I 
the  question  whether  these  anaesthesias  are  of  centnl  or 
era!  origin  may,  for  the  present,  be  answered  as  follows : 
those  dependent  on  hysteria  and  bulbar  paralyas 
due  to  central,  aod  those  resulting  from  diphtheria  aie 
due  to  peripheral,  neuropathic  conditions. 

The  following  circumstances  argue  favorably  to  my 
tion  of  the  peripheral  origin  of  the  ^phtheritic  paialyBei  rf 
seusiition  and  motion.     In  vaj  five  cases  the  aniesthesia 
astiociated  with  a  paralysis  of  the  laryngeal  muscular  ap 

^  Kcmdes  climqties  sur  rhjrst^c.  Fazis.  1^70, 
^  See  biblioe^ph  J  at  he^  of  Uiu  duipter. 
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tolerably  proportionate  to  the  degree  of  disturbance  of  sensation. 
Furthermore,  the  disturbance  of  innervation  of  the  larynx 
always  appears  simiiltaneoasly  with  the  motor  paralysis  of  the 
pharyngeal  and  palatal  muscles,  which,  as  I  formerly  demon 
strated  on  the  ground  of  electrical  reaction,*  is  altogether  likely 
to  be  due  to  a  peripheral  neuropathic  disturbance.  The 
diminution  or  failure  of  reflex  in-itability  within  the  larynx, 
which  I  found  to  be  constant,  seemed  to  me,  furthermore,  to  be 
of  special  significance,  as  well  as  another  fact  wliich  I  discov- 
ered, VLE-,  that  the  sensitive  and  motor  pamlysis  in  the  larynx 
and  fauces  was  developed  most  intensely  on  that  side  on  which 
the  diphtheritic  process  had  exclusively  or  chiefly  run  itscoui'se. 
(Compare,  especially,  Case  V.,  given  below.)  I  would  further- 
more call  attention  to  the  circumstance,  fii^st  especially  noticed 
by  Acker,  that  the  trunk  of  the  superior  laryngeal  ner\'e  lies 
immediately  upon  the  middle  constrictor  muscle  of  the  pharynx, 
and  may  therefore  easily  be  subject  to  the  same  disturbances  of 
nutrition  that  affect  this  muscle.  I  would,  in  conclusion,  spe- 
cially urge  that  the  siranltaneous  paralysis,  to  a  pretty  nearly 
equal  degree,  of  the  superior  and  recurrent  laryngeal  nerves, 
points  to  disease  of  the  trunk  of  the  pueumogastrio  itself,  and 
might  throw  some  light  upon  the  circumstance  which  H.  Weber, 
in  Ills  admirable  work  on  nervous  disturbances  and  paralysis 
after  diphtheria,"  brings  forward  as  being  of  special  significance, 
viz.,  the  early  fall  in  the  frequency  of  the  pulse,  the  smalluess  of 
the  pulse,  and  the  tendency  to  fainting-fits,  which  may  imuiedi- 
ately  lead  to  death, 

Tlie  symptoms  vary  according  to  the  de^^ree  of  the  anaesthesia 
and  the  presence  or  absence  of  paralysis  or  paresis  of  the  mus- 
cles of  the  epiglottis.  In  complete  bilateml  paralysis  of  the 
upper  laryngeal  nerves,  after  diphtlieria.,  the  epiglottis  is  not 
dmwu  down  during  the  act  of  deglutition,  the  laryngeal  opening 
is  not  closed;  food,  therefore,  passes  into  the  larynx  without 
l»roducij]g  sensationi^  or  reflex  movements.  It  may  then  pass 
along  without  hindmnce  into  the  trachea  and  bronchi,  and  here 


'  von,  ZienuMu^   Uebor    die  Differenz  in  der  Erregbarkeit  ^liihtater  Nerven  uod 
Muekeln,     B^rliDer  klin.  Woehenschrift.  18*j<>,  Nos,  43  and  40. 

'Tiretow's  Atobiv.  1803,  Bd  XXV.  p.  114;  and  Bd  XXVIIL  p.  489,  \m% 
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produces  painful  sensations  and  paroxysms  of  coughing  which 
expel  the  substances  that  have  tiawed  in.  Laryngoscopic  inspec- 
tion shows  the  epiglottis  standing  upright,  without  any  displace- 
mentj  and  leaning  against  the  root  of  the  tongue ;  the  mucous 
merabi'ane  of  the  laiynx  pale  or  partially  reddened.  Touching 
the  parts  with  the  point  of  the  sound  proves  that  the  mucous 
membmne  of  the  epiglottis  and  the  upper  laryngeal  canity  has 
lost  its  sensibility  and  its  reflex  irritability.  One  may  tap  on  the 
;Lrytenoid  caitilages,  the  false  and  the  true  vocal  cords,  without 
producing  any  sensation,  or  disposition  to  cough,  or  any  action 
whatever  in  the  muscular  appaiutus  of  the  epiglottis  or  the 
larynx. 

If  the  paralysis  is  incompletej  the  patient  is  aware  of  being 
touch edj  and  a  feeble  cough  as  well  as  a  weak  contraction  of  the 
muscular  apparatus  that  closes  the  larynx  are  the  immediat^j 
result.  Tills  difference  appears,  in  a  very  striking  manner,  when 
the  pamlysis  is  complete  on  one  side  and  incomplete  on  the 
other,  which  was  the  condition  in  my  fourth  case  (compare 
Acker,  1,  c,  p.  442),  and  in  the  one  given  below.  In  such  a  case, 
as  soon  as  one  passes,  mth  the  point  of  the  sound — on  the  under 
surface  of  the  epiglottis,  for  instance,  or  about  the  arytenoid 
cartilages— from  the  anesthetized  side  to  the  median  line  and  so 
on  to  the  healthy  side,  feeble  reflex  movements  and  slight  sen- 
sation appear  at  once  when  the  point  of  the  sound  crosses  the 
median  line. 

With  reference  to  the  extent  of  the  anaesthesia,  dovni wards, 
in  two  of  my  cases,  wliich  promised  reliable  results  on  at*coiint  of 
the  completeness  of  the  anaesthesia,  it  extended  only  to  the  free 
border  of  the  vocal  cords.  The  mucous  membiune  of  the  lower 
laryngeal  cavity  had  retained  its  sensibility,  and  indeed,  as  it 
appeared,  to  a  normal  degree.  These  conditions,  however,  may 
vary  in  other  cases.  Schnitzler  (1.  c.)  reports,  with  regard  to  two 
cases,  that  the  mucous  membrane  was  without  sensation  deep 
down  into  the  trachea.  In  the  cases  thus  far  observed  it  has 
been  impossible  to  determine  the  extent  of  the  anesthesia  of  the 
superior  laryngeal  nerve,  upwards,  because  there  was,  at  the  same 
time,  anaesthesia  of  the  mucous  membrane  of  the  phaiynx  and 
palate. 
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Strictly  speaking,  there  are  no  subjective  symptoms  of  laryn- 
geal anaesthesia.  What  have  been  cited  as  such  by  Schnitder, 
for  instance,  belong,  properly  speaking,  in  part  to  the  paraes- 
thesiae  (a  feeling  of  dryness,  burning,  tickling,  a  feeling  as  of  the 
presence  of  a  foreign  body,  of  emptiness,  of  absence  of  the  lar- 
ynx, etc.),  and  in  part  to  the  hyperaesthesiae  and  neuralgiae 
wliich  accompany  the  anaesthesia.  The  latter  seem  especially 
liable  to  occur  in  hysterical  subjects. 

As  a  type  of  the  clinical  picture,  I  here  give  place  to  a  fifth 
case  of  diphtheritic,  sensitive,  and  motor  paralysis  of  the  laryn- 
geal nerves,  which  I  recently  observed. 

C.  N.,  twenty-nine  years  old,  a  tinner's  apprentice  from  Berlin,  entered  the  Sec- 
ond Medical  Clinic  in  Munich,  on  the  first  of  February,  187G,  with  diphtheritic 
angina,  which  was  said  to  have  existed  for  eight  days,  but  not  to  have  caused 
serious  annoyance  until  within  the  last  few  days.  Examination  showed  a  diphther- 
itic exudation,  of  the  size  of  a  finger-nail,  on  the  right  tonsil,  the  pharyngeal  mu- 
cous membrane  throughout  of  a  dark,  red  color,  and  greatly  swollen.  Acute  laryn- 
geal and  nasal  catarrh.     Fever  very  moderate  (lOOi**  to  102^®  Fahr.  in  the  axilla). 

During  the  next  few  days  moderate  swelling  of  the  lymphatic  glands  at  the 
angle  of  the  jaw  was  developed  on  the  right  side.  Under  local  treatment  with 
a  concentrated  alcoholic  solution  of  carbolic  acid,  and  washing  out  with  salicylic 
acid,  the  diphtheritic  exudation  disappeared,  was  developed  again  several  times,  but 
remained  confined  entirely  to  the  ulcerated  right  tonsil. 

In  the  course  of  the  second  week  the  tonsillar  ulcer  perforated  the  anterior  pala- 
tine arch.  During  the  third  week  the  perforating  ulcer,  about  the  size  of  a  six- 
l>ence,  lost  its  diphtheritic  coating,  and  on  the  22d  of  February  (at  the  beginning 
of  the  fourth  week)  the  patient  was  well  enough  to  be  discharged  cured. 

On  the  9th  of  March,  during  the  sixth  week  from  the  l^eginning  of  his  attack 
of  diphtheria,  the  patient  returned.  He  had  been  made  uneasy  for  some  time  by  the 
nasal  quality  of  his  voice,  and  the  frequency  with  which  things  passed  into  his 
nose  during  swallowing.  Examination  showed  marked  aniemia,  great  muscular 
weakness,  especially  in  the  legs,  without  ataxia,  the  pulse  very  frequent  (128),  full 
and  hard.  The  heart,  Inngs,  and  abdominal  organs  were  intact.  The  voice  was 
very  impure  and  rattling.  There  was  motor  paralysis  of  the  velum,  the  constrict- 
ors of  the  pharynx,  the  epiglottis,  and  the  muscular  apparatus  of  the  larynx,  it 
being  complete  on  the  right  side,  while  on  the  left  aide  there  was  only  paresis.  There 
was  ana^thesia  of  the  mucous  membrane  of  the  velum  and  the  palatine  arches,  of 
the  pharynx,  the  epiglottis,  and  the  interior  of  the  larynx ;  it  being  of  a  very  high 
grade  on  the  right  side,  but  only  moderate  on  the  left.  On  the  application  of  the 
electrical  test,  the  entire  musculjir  ap))arntns  of  tlie  regions  affected  showed  the 
reaction  of  ihrj^tuTiition  (entire  failure  of  the  muscles  to  respond  to  the  faradic  cur- 
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I'ent  iitid  diminislicd  reaclion  to  the  coastant  current)^  — thia  being  complete  on  tlic 
riglit  side,  av\d  incomplete  on  the  left  In  addition  to  tliiis,  there  was  paresis  of 
act ummodation.  The  defect  in  the  right  anterior  palatine  arch  still  existed,  but  no 
lunger  prL^seiited  an  ulcerated  surface. 

In  the  course  of  the  next  few  days  the  disturbance  of  sensation  and  motion  in 
the  right  half  of  the  palate,  the  pharynx^  epiglottis,  and  interior  of  the-  Uryni 
increased  to  complete  paralysis  and  aua'stliesia ;  on  the  left  the  paresis  was  alio 
materially  increased*  The  voice  was  excessively  poor  io  tone,  and  rattling.  On 
making  attempts  at  intonation^  the  ycluni  and  soft  parts  of  the  pharjnx  were  drawn 
slightly  towards  the  left.  The  epiglottis  stood  erected  high  and  leaning  ^omewhal 
backwards,  so  that  one  could  see  its  entirt3  inner  (under)  surface,  and  on  jihonating 
**^"  it  was  drawn  slightly  towards  the  left  The  riglit  vocal  cord  retii tuned  im- 
movable in  tiie  cadaveric  position ;  the  left  cord  acted  slightly.  Touching  the 
mucous  membrane  with  the  pointed  sound  on  the  right  side  of  the  pharjnx.  nowhen? 
produced  any  sensation  or  reflex  contraction ;  but  when  the  right  balf  of  the  qji- 
glottis  or  the  interior  of  the  larynx  was  touched,  the  patient  thought  that  hv 
experienced  a  slight  sensation.  On  the  left  side  the  sensibility  was  also  materiaUj 
dirninislicd,  l)ut  was  still  decidedly  better  than  on  the  right.  Tlie  patient  avoided 
tlie  entrance  of  fluids  into  the  larj-^nx  by  swallowing  carefully* 

On  and  after  the  JJStli  of  March  two  subcutaneous  injections  of  nitrate  of  atrycb- 
nia,  of  \\  of  a  grain  each,  were  given. 

From  the  end  of  IHay  on,  the  entire  picture  of  dis^eaae  began  to  improve.  The 
muscular  weakness  became  less,  the  gait  firmer,  the  voice  assumed  a  richer  tone  and 
was  less  rattling  ;  corresponding  to  this,  during  the  first  week  in  April,  toating  of 
the  motility  and  sensibility  showed  decided  improveuient  Motility  was  returning 
everywhere*  The  right  vocal  cord  again  showed  slight  movement,  the  left  moved 
more  freely,  but  tlie  electrical  test  still  showed  perfect  lack  of  reaction  to  the  in- 
duced current  and  hardly  any  reaction  to  a  strong  constant  current.  In  spite  of 
improved  scnsihility  there  w^as  stiU  a  perfect  lack  of  reflex  irritability  on  the  part  of 
the  epiglottis  and  the  lai^nx* 

The  patient,  it  is  true,  did  not  wait  for  complete  recovery,  as  ho  was  anxiorus  to 
return  iiotne;  but  when  he  left  the  Clinic,  on  the  15th  of  April,  sensibility  and  motil- 
ity in  the  throat  were  almost  normal,  and  there  was  only  moderate  general  muscular 
weakuesa. 

The  occurrence  of  anaesthesia,  according  to  oar  present  knowl- 
edge, is  confined  to  cases  of  diphtheria,  hysteria,  and  bulbar 
paralysis,  and  even  here  obsen^ations  are  as  yet  very  sparse. 
But  there  can  hardly  be  a  doubt  that  in  proportion  as  the  atten- 
tion of  investigators  is  turned  to  this  point  the  frequency  of  the 
cases  observed  will  increase,  and  that,  moreover,  in  addition  to 


'  Coujuult  AV-A,  Yol  XI  of  this  qydoptiedia,  p,  426,  et  Be%. 
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tlie  diseases  just  named,  laryngeal  anaesthesia  will  be  found  to 
exist  in  connection  with  other  neuroses  in  which  the  pneumo- 
gastric  and  especially  the  superior  laryngeal  nerves  are  in- 
volved. 

The  duration  of  laryngeal  anaesthesia,  in  general,  cannot  at 
present  be  determined.  In  the  cases  of  diphtheritic  anaesthesia, 
observed  by  me,  it  was  from  four  to  six  weeks. 

We  do  not  as  yet  possess  any  facts  with  regard  to  the  dura- 
tion of  hysterical  anaesthesia. 

The  diagnosis  is  of  course  impossible  without  accurate  testing 
of  the  sensibility  by  means  of  the  probe,  under  guidance  of  the 
laryngeal  mirror.  Especially  is  the  degree  of  anaesthesia  of  the 
mucous  membrane  on  both  sides,  as  well  as  the  participation  of 
the  motor  tract  in  the  paralysis,  and  any  alterations  in  the 
mucous  membrane,  only  to  be  determined  in  this  manner.  The 
sensitiveness  to  touch  of  the  several  parts  is  to  be  tested  by  a 
tine  probe,  as  well  as  the  comparative  sensibility  of  the  right 
and  left  sides.  Sensibility  to  pain  I  test  by  means  of  the  electri- 
cal current,  which  I  localize  on  the  individual  regions  through  a 
delicate  laryngeal  electrode.  This  method  of  examination  great- 
ly facilitates  the  matter  of  determining  the  extinction  of  reflex 
irritability.  As  a  matter  of  course,  in  case  of  simultaneous 
motor  paralysis,  we  should  at  once  combine  herewith  tests  for 
electro-muscular  irritability. 

Terminations  and  Prognosis. — According  to  the  cases  thus 
far  on  record,  the  termination  would  always  be  in  recovery,  and 
the  prognosis  of  laryngeal  anaesthesia,  even  when  associated 
with  complete  paralysis  of  the  muscles  closing  the  larynx,  would 
be  favorable,  as  hitherto  all  cases  have  recovered.  And  yet, 
with  the  material  now  before  us,  we  cannot  decide  the  question 
whether  the  termination  would  be  so  favorable  in  cases  of  com- 
plete paralysis  of  both  superior  laryngeal  nerves,  if  artificial 
nourishment  were  not  at  the  proper  time  substituted  for  volun- 
tary deglutition,  which  necessarily  leads  to  pneumonia  from  the 
entrance  of  food  into  the  air-passages.  Of  the  many  deaths  in 
diphtheritic  paralysis  of  the  pharynx,  occurring  in  his  own 
practice  and  that  of  others,  which  H.  Weber  cites  in  his  work, 
some  might,  no  doubt,  be  set  down  to  the  credit  of  insufficient 
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closure  of  the  larynx.  At  all  events,  the  picture  presented  by  a 
case  of  ansBstheBia  of  the  larynx  and  paralysis  of  the  muscU's 
which  close  it,  as  our  observations  have  taught  us,  is  one  so 
calculated  to  make  us  uneasy,  the  condition  Is  so  threatening, 
that  we  would  advise  great  caution  in  making  a  prognosis,  not 
only  on  account  of  the  danger  from  threatened  pneumonia  due 
to  the  presence  of  food  in  the  bronchi,  but  also  on  account  of  the 
defective  nutrition,  which,  in  view  of  the  debility  of  the  entire 
danism  and  especially  of  the  excessive  cardiat;  weakness,  is 
highly  suspicious. 

Therapeutics. — Some  cases  of  hysterical  laryngeal  amesthesia, 
and  even  some  of  diplitlieritic  anaesthesia,  without  any,  or  with 
incomplete  paralysis  of  the  muscles  of  the  epiglottis,  may  end 
in  recovery  without  treatment  as  well  as  without  diagnosis.  If 
the  disturbance  is  correctly  recognized,  then,  in  case  of  com- 
plete paralysis,  all  voluntary  swallowing  of  food  or  drink  should 
at  once  be  forbidden,  and  in  its  place  nourishment  should  be 
administered  tlirough  an  oesophageal  tube  and  by  means  of  ene- 
mata  of  meat-juice  or  pancreatized  meat.  Care  is  necessary  in  th*' 
introduction  of  the  oesophageal  tube,  otherwise  its  point  may 
readily  pass  into  the  larynx,  wluch  stands  wide  open  and  i^ 
without  sensation,  and  further  down  into  the  tracliea.  This 
mistake  may  be  avoided  by  introducing  the  tube  with  the  finger 
passed  far  down  the  throat,  and  by  causing  the  patient  to 
produce  a  vocal  sound  after  the  tube  has  descended  for  several 
inches.  Thiss,  of  course,  implies  that  the  muscles  of  the  vocal 
coitIs  have  preserved  tlit'ir  motility,  a  fact  which  is  determined 
by  tlie  first  examination  with  the  larj^ngeal  mirror.  Then  the 
production  of  a  vocal  sound  is  the  simplest  and  surest  method 
of  deciding  whether  the  tube  is  in  the  a^sophagus  or  glottis, 
as  in  the  latter  instance  phonation  would  of  course  be  impos- 
sible. 

The  application  of  electrivity  ranks  first  among  direct  cura- 
tive agents,  and  indeed  both  kinds  of  currents  should  be  used 
alternatel}^.  As  long  as  the  special  indications  for  one  or  the 
other  kind  of  current  are  not  more  accurately  established,  it 
will  always  be  advisable,  in  each  individual  case,  to  tiy  both 
kinds,  and,   being  guided  by  observation,    to  give  the  prefer- 
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ence  to  that  current  which  most  quickly  aflfects  the  existing 
disturbances  for  good.  Direct  electrization  through  the  pharynx 
is  here  decidedly  to  be  preferred  to  the  percutaneous  appli- 
cation of  the  current.  If  the  double  electrode^  is  introduced 
into  both  pyriform  sinuses,  and,  by  lifting  the  handle,  the 
points  of  the  arms  are  pressed  against  the  anterior  walls  of 
the  sinuses,  they  will  directly  touch  the  plica  nervi  laryngei 
on  each  side,,  which  runs  from  the  base  of  the  arj'^tenoid 
cartilage  to  the  larger  cornu  of  the  hyoid  bone,  and  within 
which  the  superior  laryngeal  nerve  runs.  At  the  same  time  the 
current  will  pass  directly  through  all  the  soft  parts  of  the 
upper  laryngeal  cavity.  The  therapeutic  effect  is  verj'^  striking; 
but  care  must  be  exercised,  in  view  of  the  delicacy  of  the  organs 
and  the  superficial  position  of  the  laryngeal  nerve,  not  to  employ 
too  strong  a  current.  A  current  which  will  produce  distinct  con- 
tractions of  the  muscular  fibres  of  the  tongue  is  sufficient. 

Among  internal  remedies,  according  to  my  experience, 
strychnine,  in  solution,  used  hypodermically,  is  the  most  worthy 
of  confidence.  One  should  begin  carefully,  with  small  doses 
(one-fourteenth  of  a  grain),  but  in  adults  soon  rise  to  one-seventh 
of  a  grain,  twice  a  day.  These  doses  are  larger  than  are  generally 
recommended,  but  have  been  given  by  me  without  any  detri- 
ment and  with  the  best  results.  Slight  toxic  manifestations 
appear,  but  they  vanish  at  once  on  discontinuing  the  drug  for  a 
few  days,  and  by  no  means  contraindicate  its  continuance.* 


HyperaBsthesia,  Paraesthesia,  and  Neuralgia  of  the  Larynx. 

Ruehle^  Kehlkopfkrankbeiten.  1866,  p.  187. — Schnitzler^  Uebcr  Sensibilitiitsncurosen 
des  Kehlkopfcs.  Wiener  med.  Pressc.  1873.  Nos.  46  and  47,  pp.  1052  and 
1107. —  Tohold,  Laryngoskopie  und  Kehlkopfkrankbeiten.  1874,  p.  343. — 
Mafidl,  Maladies  du  larynx.     1872,  p.  758. 

Our  knowledge  with  regard  to  liypersesthesia,  neuralgia,  and 

'  Compare  von  Z'emssen,  Electricitat  in  der  Medicin.  Fourth  Edition.  1872, 
pp.  220  and  266. 

^  Compare  Arkei\  Einige  Erfahningen  uber  snbcutane  Strychnininjection.  Aus  der 
Erlanger  med.  KUnik.     D.  Archiv  f.  klin.  Medicin.     Bd.  XIII.     1874,  p.  436. 
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closure  of  the  .^.:-/^^  '^^embrane  is,  on  the  whole, 

case  of  aniBP  ,.'.»' -'"'■' *'^"  ^^^^'^^'' 

which  closf  •'*",  J '^'•'^''^^,^  ro  be  found  in  Uterature,  genu- 

calculated  m'-'^^'  >.>y»^^^* 

that  we  V  "^' ^rx^''Ln'^ 

only  OD  /.rvi'^^     *        ^/**?^nd  in  a  game-keeper,  thirty-six  years  of  age, 

to  the  '^  *        «^***^''mJ/«**'7*"^  "^  larynx  following  an  attack  of  angina. 

^   •  i^'f^^  ^,ftl^  ^yj  intolerable  pain  in  the  throat,  often  asso- 

f^'^  rvtf  ^^^ (its  ^'^S  drawn  together,  so  that  he  Was  often  obliged  to 

^^  //<"^^,/fl^«^'^^  artier  to  satisfy  himself  that  he  could  still  breathe.    A 

'*^A*f '^^IfW*'' '"  *^®  course  of  four  weeks,  by  pencilling  the  laryngeal 

'^'^jlfteco^^^ihchloToiorm  and  morphine.    The  case  is  not  entirely  pure, 

f  ^^  ^'^'^'^j^mal  character  of  the  pain  was  not  pronounced ;  neycrtheless 

y^i/^^^^eckoned  as  a  neuralgia. 

^fflffesia  occurs  most  frequently  in  inflammatory  and 
t've  conditions  of  the  laryngeal  mucous  membrane  and  the 
^^^'ning  ^^^^  parts.     Tlie   mucous  membrane  is  excessively 
^%ive  to  every  irritation,  whether  mechanical,  chemical,  or 
^  lull.    At  the  same  time,  general  sensation  is  almost  always 
^^riaJly  altered.     There  are  not  only  painful  sensations,  in  the 
^f  varied  degrees  of  severity,  sometimes  burning,  with  the 
feeli^S  ^^  heing  raw,  sometimes  pricking,  or  sensations  of  drj^- 
ness,  pressure,  constriction,  or  darting  pain  in  the  larynx,  but 
jjso  paraesthesije — above  all,  a  veiy  distressing  sense  of  tickling, 
ol  the  presence  of  a  delicate  foreign  body,  as  of  a  hair  or  the  like. 
These  troubh»s  are  often  very  obstinate  and  not  unfreqiientlj'  con- 
tinue after  the  primary  inflammatory  or  destructive  process  has 
nm  its  course. 

Not  seldom,  however,  hyperesthesia  and  paresthesia  occur 
without  having  be(.»n  preceded  by  any  other  demonsti-able  laryn- 
geal affection,  in  persons  who  are  subject  to  general  nervousness, 
to  liysteria,  or  to  hypochondriasis,  especially  those  who  suffer 
from  seminal  emissions  (Mandl ').  In  such  patients  the  samp 
trouble  is  usually  experienced  in  the  pharyngeal  mucous  mem- 
bra ms  On  laryngoscopic  examination  we  find  either  a  sh'pht 
d(»gr(^e  of  chronic  catarrli  with  granular  hypertrophy,  or  second- 
ary atrophy   of   the   pharyngeal  mucous  membrane,    or  great 

1  Uuioii  mcdicale,  Paris,  185-1 ;  and  Maladies  du  Larynx,  p.  758. 


K1UH0SE9  OF  SENSATlOlf.  931 

^yngeal  and  pharyngeal  rancons  membranej  or, 
^  '!  disturbance  whatever.    The  annoying  sen- 

^  .\\  by  their  obstinacy  and  h>ng  contiimancei 

iix-hypochondriacs  out  of  otherwise  lieiilthy 

w         ^  lally  out  of  nervous  persons,  w^hose  vocation 

^^L^  *se  of  the  voice  (preachers,  teachers).     Generally, 

^^^  .0  morbid  sensations,  and  the  disproportionatelj^  lively 

If  .IS*  are  merely  the  outgrowth  of  an  ah'eady  existing  state 

^Kxiiondriasis  or  hysteria^  which,  for  some  unknown  reason, 

.3  up  its  circus  in  the  sensitive  nen^es  of  the  pharyngeal  and 

>^iar>^ngeal  mucous  membrane.     Patients  are  often  misled  by  the 

^  pain  into  a  belief  in  the  existence  of  inflammation  or  ulceration 

— laryngeal  phthisis  ;  and  are  generally  very  happily  surprised 

at  the  negative  discoveries  of  the  laryngoscopist,  though  they 

may  not  remain  permanently  convinced  of  tlieir  truth. 

AViiile,  thus,  in  many  cases,  liyperfesthesia  exists  as  a  mere 
disturbance  of  general  sensation,  in  other  mre  instances  it  is 
associated  with  a  high  degree  of  increased  reflex  irritahilfly. 
This  shows  itself  in  a  nervous^  or  spasmodic  cough,  is  confined 
almost  exclusively  to  the  female  sex,  and  occurs  in  paroxyms  of 
longer  or  shorter  duration,  often  returning  at  a  gi\*en  hour  of  the 
day,  or  only  called  fnrth  by  psycldeal  disturbances.  The  suc- 
cessive cough-explosions  repeat  themselves  for  hours  and  even 
days,  with  a  regularity  and  persistency,  which  finally  become  in- 
sufferable to  the  listmer,  without  the  patient's  appearing  to  be 
materiall}^  fatigued  by  the  forced  expirations. 

Not  long  ngo»  in  company  witli  one  of  my  colleagues  in  tbis  place,  I  saw  a  liys* 
terical  lady  in  whom  such  a  nervdus  cough  ha*!  lasteil  uninterruptedly,  day  and 
night,  for  eevcral  weeks,  without  the  occurrence  even  of  half  an  liaur'a  rest. 

The  sound  of  the  cough  is  often  peculiarly  altered,  most  fre- 
quently becoming  very  deep,  almost  growling  or  huniniing, 
which,  as  will  hereafter  be  shown,  is  due  to  the  coarse  vi1>nitions 
of  the  arytenoid  cartilages  and  aryteno-epiglottidHan  folds,  which 
are  not  as  fixed  as  they  should  be,  on  account  of  muscular 
paresis. 

In  nervous  cough  there  is  generally  no  exiH?ctoration,  as 
Ruehle  has  ubservedj  though  voiiuling  is  not  uncommon.     Spas- 
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modic  conditions  of  tlie  muscular  apparatus  of  the  larynx  and 
pharynx  are  not  uncommon— thus  attacks  of  spasm  of  the  glottia, 
spasmodic  interference  witli  swallowing,  and  continued  twitcliing 
movements  of  the  vocal  cords  (Schnitzler).  Manifestations  of 
sensitive  and  motor  irritation  may,  at  the  same  time,  also  show 
themselves  in  the  domain  of  other  nerves,  and  even  general  con- 
vulsions may  supervene. 

The  course  and  duration  of  the  hyi-jergesthesias  and  hyperal* 
gesias  which  arise  as  the  result  of  inflammation,  ulcerative  destruc- 
tion or  a  neoplasm  within  the  larynx,  depend,  in  general,  upon 
the  course  of  the  primary  disturbance.  Still  it  is  to  be  remarked 
that  those  attacks  of  hyperesthesia  and  hyperalgesia,  which  are 
80  apt  to  accompany  chronic  catarrh  of  the  pharynx  and  larynx 
in  hypochondriacs,  w^ho  are  at  the  same  time  public  speakers, 
often  persist  most  obstinately  after  the  removal  of  the  catarrh. 
Those  forms,  too,  which  arise  without  any  primary  disturlxince 
in  the  larynx,  often  in  well-marked  anaemia  of  tlie  laryngeal 
mucous  membrane,  and  following  liysteria  and  liypochondriasis, 
appear,  in  general,  pretty  obstinate,  so  that,  from  the  beginning, 
BO  very  favorable  prognosis  can  be  made. 

In  the  therapeutics  of  abnormally  increased  irritability  of  the 
sensitive  neiTes  of  the  larynx,  it  is  to  be  remembered,  as  a  general 
rule,  that  %vhere  primary  disturbances  exist,  especially  chronic 
catarrh,  our  attention  must  first  be  directed  to  them,  because 
upon  tlieir  removal  depends  the  cure  of  the  anomaly  in  the  sen* 
sitive  tract.  Where,  on  the  other  hand,  the  hypersesthesia 
appears  more  as  an  independent  laryngeal  neurosis,  a  proper 
regard  to  any  general  disturbances  that  may  exist,  especially  of 
hysteria  and  liypochondriasis,  is  indispensable.  Hero  procedures 
calcnlatrd  to  effect  a  general  revolution  in  the  system  (cold-w^ater 
treatment,  sea-batht?,  a  change  of  climate,  etc)  usually  act  better 
than  any  local  or  medicinal  treatnient.  In  hysterical  subjects 
narcotics  are  particularly  worthless*  Schnitzler  several  times 
observed  good  results  in  men,  from  pencilling  the  laryngeal  mu- 
cous membrane  witli  chlorofonn  and  morphine.  According  to  my 
experience,  bromide  of  potassium  often  acts  very  well,  in  pa 
ap])iied  directly  to  the  laryngeal  mucous  membrane  and  in 
taken  internally,      AVe  must  further  strongly  recommend 
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methodical  blunting  of  the  abnormal  irritability  of  the  laryngeal 
mucous  membrane  by  mechanical  means  (the  introduction  of  the 
laryngeal  probe,  of  a  little  sponge  wet  with  an  astringent  solu- 
tion or  a  solution  of  bromide  of  potassium,  the  mild  and  uniform 
action  of  which  Tobold  justly  makes  prominent).  If  all  these 
means  prove  useless,  nothing  remains  but  to  try  a  single,  ener- 
getic cauterization  of  the  laryngeal  mucous  membrane  with  the 
nitrate  of  silver  in  substance,  which  sometimes  removes  the  evil 
for  a  long  time. 


NEUROSES    OF    MOTION. 


I.  Paralyses. 

The  older  literature,  which  is  of  no  significance,  may  be  found  cited  in  the  work 
of  Ilelfft,  referred  to  immediately  below. 

Ildfft,  Krampf  und  Lahmung  der  Kehlkopfmuskeln.  Berlin.  1852. — Friedreich^ 
Krankheiteu  des  Larynx  und  der  Tracheiu  Virchow  spec.  Pathologic  und 
Therapie.  Bd.  V.  p.  509.  1854. — Traube-Mank^  Laryngoskopischer  Befund  bei 
Ancurysma  des  Aortenbogens.  Deutsche  Klinik.  1800.  No.  41  and  1861.  No.  27. 
— Cf .  Trauhe's  gesammeiten  Beitrage  zur  Pathologic  und  Physiologic.  Bd.  II.  pp. 
505  and  67Q.—Ruehl€,  Die  Kehlkopfkrankheiten.  Berlin.  1861,  p.  2VS.—Mandl, 
Des  neuroses  chroniques  du  larynx.  Gaz.  des  Hopitaux.  No.  4.  1861. — Potain, 
Gaz.  hcbdomadaire  de  Paris.  XII.  35. — Oerhardt,  Studien  und  Beobachtungen 
iiber  Stiinmbandlalimung.  Virchow's  Archiv.  Bd.  XXVII.  pp.  68  and  2U6. 
IHG'S.—Kappeler,  Excision  eines  i  Zoll  langcn  Stiickes  aus  dem  N.  vagus  bei 
Exstirpation  eiiier  Geschwulst  am  Halse,  etc.  Archiv  der  Ileilkunde.  1864.  V. 
S.  271  .—Schtiitzkr,  Uebcr  Stimmbandb'ihmungen.  Wien.  med.  Presse.  1866.  No. 
4:17.— 'Tilrck,  Klinik  der  Kehlkopfkrankheiten.  Wien.  1866,  p.  AS6.—B(i6umlery 
Uebcr  Stimmbandlfihmungen.  D.  Archiv.  f  klin.  Med.  II.  p.  550.  1SQ7. —Morell 
Mackemify  Hoarseness,  loss  of  voice,  and  stridulous  breathing  in  relation  to 
nervo-muscular  affections  of  the  larynx.  11.  Ed.  London.  1868.—  «.  Ziemssen, 
Stimmbandlalimimgen  (Laryngoskopisches  und  Laryngotherapeutisches). 
Deutsches  Archiv  f.  klin.  Med.  Bd.  IV.  p.  376.  ISQS.— M(i<:k€mie  and  Ecans,  Cases 
of  laryngeal  paralysis.  Medical  Times  and  Gazette.  April  3, 1 869.  —Navratil,  Ueber 
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StimmbancuiLUmiiTigeii.  Berlin  kliiL  WochunscUrift.  1B69.  Koa*  30  and  37.- 
Biegd^  Ueber  RecurreDaliihtmiiigen.  D.  Ajrcbiv  f.  k]la.  MctL  Bd.  YLp.  87.  18611. 
Mdler,  Kocbtsseitige  StimmbiiJidbibumug  in  Folge  vud  Carcinom  des  N.  Y&goft 
und  Reciirrens  d«xter.  D-  Archiv  f-  klitu  Medicin.  Bd.  YL  p.  277.  l!5iU&, — OUcer, 
Casea  of  apbimia  from  [mmlyaLs  of  iutrimiic  muaclci*  uf  tbe  luryiuc,  etc  Americ* 
Jtmnial  of  Med.  Sciences^  p.  305.  1870, — Ilkfjcl^  Ueber  LShmung  einzelner 
Kthlkojifnerven  (iL  cricotbyreoideiis).  D.  Archiv  f.  klin,  Med.  VO,  p.  204, 
1870,^— ^t^rm^r,  Ueber  Bronchiulasthmo.  VolkmaDii's  Siimmluiig  klm.  Vor- 
trii^e.  No*  12,  1S70, — Lenimn^  latermittircnde  Aphonie,  vicrjiiUrige  Dftuer, 
Heilung,  Berlin,  klin.  Wocbenschrift.  No.  40.  1870. — Eulenhurg,  Lehrbacli  der 
fuacL  Nerve nkrankUeitcn.  Berlin.  1871,  p.  584.— JVacraif/,  Liiryngologisdie 
Beitragc.  Leipzig.  1371,  p.  49.^ — IL  Bom^  Ueber  Stimmbandliibmung.  Langea* 
bcck*8  Ai'chiT  f,  Cbirurgie.  Bd.  Xni.  p.  243.  1872.—^.  ^ieolas-Ditrantjf, 
Diagnostic  des  paralysiesmotricea  des  muaclc*  du  larynx.  Paris,  1872,— ^aj«r. 
Lancet.  1872, — Gerhardt^  U u be r  Diagnose  und  Behandlung  der  StimmbMidlUluii* 
ung.  Volkmanu'd  Sivmmlung  klin.  Yortrage.  No.  36,  1872.^2%*  uame^  Larjn* 
gologiscbe  Beitrage.  D.  Archiv  f.  klin.  Med.  Bd.  XL  p.  575.  1873. — Bit^ 
Uebt^r  LiQimuDg  der  Glottiiierweiterer.  Berl.  klin,  Woclicnsclirif  t,  1872.  Nos,  20, 
2L  1873.  No.  7. — Schtch,  Ueber  die  Function  der  Nerven  und  MuskeLn  des 
Keblkopfes.  Zeitschrift  fur  Biulogie.  IX,  p.  258.  1873. — G.  Schmidt,  Laryngo- 
skopie  an  Thienin.  Berlin,  klin.  Woclienschrift.  No.  3, 1873.— Wifi#cA,  Zur 
Aetiologie  der  Heiserkeit.  Buyr.  iirztL  Intelligenzblatt.  No.  38.  1873. — 
JSchnitzlei'- Coefi^  Atis  der  AUgem.  Poliklinik  in  Wien.  Abtheilnng  fnr  Hak-  und 
Brustkrankc.  Kehlkopf-IiLnervationBstorungen.  Wiun.  med.  Fresse.  1873.  No. 
31.^ — Eheii  Watjuoti^  On  some  of  the  nervous  affections  of  tlitj  larynx.  Glasgow 
Med.  Journal,  January,  1874. — liolden^  Unikteral  [laresis  of  vocal  cord.  N.  Y. 
Medical  Reeord.  June  1,  ISlL^SehraeU^r,  Laryngologifiche  Mittbeilungen. 
Jahjresbericht  {pro  187Q)  1871,  p.  73  and  (pro  1871-73)  1874,  p.  m.—I^nU^di, 
Ueber  die  Pamlyae  der  GlottiserwoUerer.  D.  Archiv  f.  klin.  Med.  Bd.  XIIL  p. 
107,  lWi4,—F<iith,  Ueber  die  dopiKilseitige  Lahmung  der  Glottisenssesitcrer,  BerL 
klin.  Wochensehrift.  1874.  No.  49,^  Ot^  Ueber  Btimmbandliihmung.  Wiener 
med-  Wocliensclirift  Noa.  30  and  31,  1874.^5w/it>,  Ueljer  eiaen  selienen  Fall 
von  Glotti3stenos4i.  Wiener  med.  WocheuBchrift,  1875.  Nos.  2C,  27,  and  39.— 
Riegel^  L^elier  respiratorische  Paialyaen.  Yolkniann's  SammL  klin.  Yortrfigc 
No.  95.  1875. — t?.  Zi&nutffi,  Ueber  Lahmung  der  Glotliserweiterer,  D.  Aichlv  f, 
klin.  Med.  1876.  Bd.  XVIIL— L.  Eehn,  Ein  Fall  von  Liibuumg  der  Glottiser- 
Tveiterer  naeh  Typhus  abdomiaaliB.  D.  Archiv  f*  kliu.  Med,  Bd.  XVIIL — Jahh* 
8ton^  Tbe  physiology  of  spasm  and  palsy  of  the  laryn^c.  British  Medical  JoumaL 
Dee.  19,  lH74.^K^^n,  Laryngeal  nerves  and  muscles  of  respiration,  Experi 
ments  on  a  eriminml  executed  by  hanging.  Phiiatklpliia  Med.  Times,  Ma 
20,  IBl^.Senze,  Bilateral  paralysis  of  the  posterior  crioo-arytenoid  ma^ 
Archiv  der  Ileilkunde,  XVL  1,  p.  77.  1875— i>tifAd/ifttf,  Glosao-labio-larj 
paralysis,  Gaz,  des  Hupitaux.  July  3,  1875.— I>Mma#,  On  laryngeal  s] 
Jlontpellier  M^5d.   1874,  p,  dZi^^Sawt/tr,  On  some  neuroses  of  the  lary 
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British  Med.  Journal.  Oct.  31,  1874. — Klemm,  A  new  procedure  for  diagnosti- 
cating affections  of  the  vocal  cords  (paralysis).  Archiy  f iir  Heilkunde.  Heft 
IV.  May  1,  1876 ;  on  paralysis  of  the  vocal  cords  in  laryngeal  phthisis.  Ibidem. 
Feb.  1.  Hefte  IL  and  IIL  1876. — Benzi^  On  rheumatic  paralysis  of  the  larynx 
cured  by  electricity.  La  Nuova  Liguria  Medica.  No.  1.  1874. — Beaumetz^  On 
the  treatment  of  rheumatic  paralysis  of  the  larynx  by  electricity.  Bulletin  Q6n. 
de  Therap.  April  15,  1876. — Robinson,  A  case  of  paralysis  of  both  vocal  cords 
following  a  fall  upon  a  wheelbarrow.  New  York  Med.  Record.  May  6,  1876. — 
Johnson,  On  the  laryngeal  symptoms  which  result  from  the  pressure  of  aneu- 
rismal  and  other  tumors  upon  the  vagus  and  recurrent  nerves.  Med.-  Chir. 
Trans.  VoL  LVIIL  p.  29.  1875. — Guhler,  On  the  good  effects  of  picrotoxine  in 
a  case  of  laryngeal  paralysis.  BulL  de  la  Soc.  de  Th6r.  Seance  du  11  AoAt,  1875. 
— Navratilj  Laryngeal  paralysis  due  to  trichinosis.  Berlin,  klin.  Woch.  No.  21. 
1876. — Bresgen,  Observations  on  the  diagnosis  and  treatment  of  paralysis  of  the 
abductor  muscles  of  the  vocal  cords.  Virchow's  Archiv.  May  27,  1876. — TUsot, 
On  the  laryngeal  paralyses.  Paris.  Publi6  par  Dclahaye. 


A.— Paralyses  in  the  Domain  of  the  Superior  Laryngeal  Nerye. 

Tlie  consideration  of  paralysis  of  the  superior  laryngeal  nerve 
is  naturally  linked  with  the  discussion  of  anaesthesia  of  the 
laryngeal  mucous  membrane.  According  to  physiological  ex- 
periments (see  Anatomico-Physiological  Introduction),  complete 
paralysis  of  conduction  of  the  superior  laryngeal  nerve  (section  of 
the  nerve,  etc.)  is  followed  by  complete  anaesthesia  of  the  mucous 
membmne  of  the  upper  and  middle  laryngeal  cavity,  as  well  as 
paralysis  of  the  crico-thyroid  muscles  and  perhaps  also  of  the 
thyro-epiglottidean  and  aryteno-epiglottidean  muscles.  Corre- 
sponding to  this,  there  is  entire  loss  of  sensibility  to  the  touch 
or  to  pain,  in  those  regions  of  the  larynx  referred  to  and  in  the 
adjoining  portions  of  the  pharynx,  as  well  as  loss  of  reflex  irri- 
tability (vasomotor  and  trophic  disturbances  have  not,  as  yet, 
been  observed),  and  furthermore,  owing  to  paralysis  of  the  crico- 
tliyroid  muscles,  a  rough,  deep  voice,  and  inability  to  produce 
high  tones. 

With  regard  to  participation  of  the  depressors  of  the  eplglot- 
tts  in  tlie  disease,  the  pliysiological  experiments  made  thus  far  do 
not  furnish  sufficient  material  for  the  determination  of  the  ques- 
tion.    Some  clinical  observations,  which  are  given  below,  argue 
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in  favor  of  the  dependence  of  these  muscles  on  the  superior 
laryngeal  nerve ;  still  they  are  not  absolutely  conclusive,  and  the 
matter  certainly  demands  further  experimental  as  well  as  clinical 
testing,  Clinicall}^  not  only  will  tlie  observation  of  any  cases  of 
isolated  paralysis  of  the  superior  laryngeal  nerve  be  of  value, 
but  special  weight  should  be  attached  to  careful  examination  of 
the  muscles  of  the  epiglottis,  in  complete  paralysis  of  the  recur- 
rent laryngeal  nerve  of  one  or  both  sides,  as  well  in  the  living  as 
in  the  dead  subject,  inasmuch  as  the  clinical  and  anatomical 
condition  of  the  depressors  of  the  ej^iglottis  in  such  a  case  might 
fiirninh  very  important  points  for  determining  the  question 
before  us. 

Among  the  few  clinical  observations  at  present  before  us 
which  might  be  of  value  in  studying  the  innervation  of  the 
muscles  of  the  epiglottis,  special  significance  is  to  be  attached  to 
Kappeler's  report  of  the  result  of  a  resection  of  the  trunk  of  the 
pneumogastric  nerve,  performed  by  Billroth  diiring  the  extir- 
pation of  a  lympliatic  gland  sarcoma  on  the  right  side  of  the 
neck.  A  piece  an  incli  and  a  half  long  was  excised  from  the 
right  pneumogar^tric  nerve,  al>ont  an  inch  and  a  lialf  above  the 
clavicle,  therefore  certainly  below  the  origin  of  the  superior 
laryngeal  nerve.  On  laryngoscopic  examination,  thereafter, 
there  was  found  eomplete  paralj/sis  of  the  right  vocal  cord 
(imniobility  in  the  cadaveric  position),  the  muscles  of  ike  epiglot- 
tis acting  norjnallg  and  the  scnsihility  qf  tlie  larynx  remaining 
intact,  (It  was  not  found  possible  to  arrive  at  a  definite  conclu- 
sion with  regard  to  the  capacity  for  action  of  the  crico-thyroid 
muscles.) 

To  these  obserr'ations  may  be  added  a  number  of  clinical  cases 
that  have  come  under  my  notice,  which  entirely  confii-m  the 
relations  of  the  epiglottis,  as  found  in  Kappeler's  case.  In  one 
instance  of  complete  paralys^is  of  the  recurrent  laryngeal  nerve 
on  both  sides,  the  muscular  apparatus  of  the  epiglottis  performed 
its  functions  normally  :  in  two  cases  of  probably  complete  paral- 
ysis of  the  superior  laryngeal  nerve  on  both  sides,  the  muscles 
of  the  epiglottis  were  paralj'zed,  while  all  the  muscles  inner- 
vated by  the  recurrent  laryngeal  performed  their  functions 
normally. 
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As  regards  the  first  observations,  they  consist  of  two  cases  of  bilateral  total  com- 
pression of  the  recurrent  laryngeal  nerves  by  cancer  of  the  oesophaguSf  with  com- 
plete bilateral  paralysis  of  the  vocal  cords  and  entire  aphonia,  the  vocal  cords  and 
arytenoid  cartilages  occupying  the  cadaveric  position.  In  spite  of  this,  there  was 
normal  mobility  of  the  epiglottis  and  normal  closure  of  the  larynx  in  swallowing. 
(Compare  von  Ziemssen,  StimmbandlShmungen.  D.  Archly  f.  klin.  Med.  1868.  IV. 
p.  87.) 

To  these  may  be  added  my  cases,  given  in  outline  below,  of  probable  complete 
bilateral  paralysis  of  both  superior  laryngeal  nerves  as  the  result  of  diplitheria. 
Detailed  accounts  of  these  cases,  observed  in  my  Clinic,  have  already  been  made 
public  by  Prof.  Leube  and  Dr.  Acker. 

Barbara  D.,  forty -five  years  of  age,  a  woman  who  hired  herself  out  by  the  day, 
Buffered  from  pharyngeal  diphtheria  at  the  same  time  with  her  children,  early  in 
March,  1869.  After  being  sick  abed  for  fourteen  days,  she  returned  to  work,  but  was 
taken  sick  anew,  eight  days  later,  with  difficulty  of  swallowing,  weakness,  and 
trembling  of  the  extremities.  The  latter  increased,  in  the  course  of  a  week,  to  com- 
plete paralysis,  the  former  to  entire  incapacity  to  take  nourishment,  as  all  food 
swallowed  passed  into  the  trachea,  and,  after  exciting  the  most  tormenting  parox- 
ysms of  coughing,  was  expelled  with  violence  througli  the  nose.  Her  voice  was 
entirely  lost  (paralysis  of  both  recurrent  nerves  ?),  and  did  not  return  till  the  begin- 
ning of  May.  There  was  diplopia  and  indistinct  vision.  Nourishment  was  given 
through  an  oesophageal  tube. 

On  the  tenth  of  May  slie  entered  the  Erlaugen  Medical  Clinic.  The  paralysis  of 
the  umscles  of  the  extremities,  trunk,  neck,  and  eyes  was  receding.  There  was  con- 
siderable disturbance  of  the  sensibility  of  the  skin,  the  two  points  of  the  aesthesiom- 
eter  being  distinguishable,  on  the  hand  and  fingers,  only  at  a  distance  of  about  three 
antl  a  half  inches  apart.  Her  voice  was  nasal  but  loud,  somewhat  rough  and  mo- 
notonous. The  palatine  arches  and  the  pendant  palate  were  still  paralyzed.  The 
epiglottis  was  paralyzed,  and  stood  erect,  high  and  immoval>le,  against  the  base  of 
the  tongue.  The  movements  of  the  vocal  cords  and  arytenoid  cartilages  were  some- 
what sluggish,  but  normally  extensive.  There  was  complete  anaesthesia  and  a  lack 
of  all  reflex  irritability  in  the  mucous  meml)rane  of  the  epiglottis,  as  well  as  of  the 
upper  and  middle  laryngeal  cavities  as  far  down  as  the  free  edge  of  the  vocal  cords 
(passing  downwards  below  that,  the  probe  caused  coughing  and  pain). 

Seven  weeks  later  the  patient  was  entirely  cured. 

C.  F.,  a  farmer,  forty-eight  years  old,  went  through  with  an  attack  of  pharyngeal 
diphtheria,  in  the  latter  half  of  October,  1872,  whereupon,  during  November,  he  was 
seized  with  general  lassitude,  an  unsteady  gait,  nasal  voice,  and  difficulty  of  swal- 
lowing, the  latter  showing  itself  chiefly  by  fluids  passing  the  wrong  way,  partly 
into  the  trachea,  followed  by  coughing-fits,  partly  into  the  nasal  cavity. 

At  the  beginning  of  Decemhe.r  his  voice  was  rough  and  rattling,  with  a  nasal 
timbre^  the  movements  of  the  vocal  cords,  during  breathing  and  phonation,  being 
entirely  normal.  The  ci)iglottis  stood  leaning  backwards  against  the  base  of  the 
tongue,  perfectly  immovable.      There  was  complete  anaesthesia  of  the  mucous  mem- 
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brane  of  the  larjnx,  and  an  absence  of  pain  and  of  reflex  irritability  on  ita  being 
touched  with  tUe  Laryngeal  souad,  electrode,  etc 

In  both  tlie  cases  here  communicated  there  is,  as  one  may  see, 
a  very  characteristic  combination  of  anaesthesia  of  the  laiyngeal 
mucous  membrane  down  to  the  edges  of  the  vocal  cords,  and 
paralysis  of  the  muscles  of  the  epiglottis  (it  being  doubtful  with 
regard  to  the  crico- thyroid  muscles) ;  while  in  one  case  no  dis- 
turbance of  the  function  of  the  muscles  innervated  by  the  recur- 
rent  laryngeal  nerves  took  place  at  all,  in  the  other  case,  as  it 
appears,  it  had  occurred,  but  had  already  disappeared  again.  It 
was  not  possible  to  arrive  at  a  definite  conclusion  with  regard  to 
the  activity  of  the  crico- thyroid  muscles.  The  voice  w^as  rough, 
but  the  low  degree  of  cultivation  of  the  patients  prevented  us 
from  settling  the  question  whether  it  was  possible  for  them  to 
strike  singing  tones  in  the  higher  registers.  On  the  whole,  how- 
everj  these  two  cases  give  one  the  impression  that  complete  anies- 
thesia,  entire  paralysis  of  the  epiglottis,  and  pamlysis  of  the 
crico-thyroid  muscles,  constitute  a  group  of  symptoms  that 
belong  together,  that  are  independent  of  pamlysis  in  the  domain 
of  the  recurrent  laryugeal  nerve,  and  that  can  probably  only  find 
their  origin  in  anatomical  changes  of  the  superior  laiyngeal 
nerve. 

It  must  remain  for  further  observations  to  confirm  or  to  rectify 
what  is  doubtful  in  these  observations. 

In  an  eiiohf/lcat  point  of  view,  I  must  place  diphtheria  at  the 
head  of  the  list,  inasmuch  as,  since  my  attention  has  been  called 
to  this  point,  I  have  found  these  characteristic  alterations  in  five 
cases.  I  also  find  cases  that  might  be  placed  under  this  category 
in  older  works,  especially  those  of  H.  Weber.* 

Webcr*a  Cases,  Nus*  IV.,  V*»  VL,  and  VIL,  very  much  reaemble  mine,  so  far&s 
the  non-laryuf^osicopic  symptoms  are  concerned.  In  Ciise  V.,  which  very  much  »- 
semldea  my  case  I.  (compare  Lcube^  1.  c),  it  is  stated  that  **  on  the  26tb  of  Ha:  ^ 
the  dithciilties  attending  swallowing  were  increased  rather  than  diminished. 
attempting  to  swallow,  severe  cough  is  excited,  with  cxpukion  of  the  fluids  tl 
the  nose,  followed  by  great  exhaustion*  Weakness  of  the  muacles  of  the  1*^^^-. 
greatly  increased.    On  being  raised,  the  bead  falls  forward  on  to  the  breast,"  etc* 

^  Virchow's  Archlv,  Bd  XX7.  p.  114,  1803j  and  Bd,  XXTIIl  p.  480,  1803. 
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Death  followed  on  the  28th,  daring  a  fainting-fit  Amongst  other  things  the 
post-mortem  showed  pneumonic  consolidations  scattered  through  the  lower  lobe  of 
the  left  lung  (the  result  of  food  inhaled  ?). 

Prognosis. — The  gravity  of  this  condition,  for  the  life  of  the 
patient,  is  evidently  very  serious  if  the  paralysis  is  developed 
to  a  high  degree.  The  introduction  of  nourishment  by  the  usual 
channel  either  has  to  be  given  up,  on  account  of  the  constant 
escape  of  food  into  the  trachea,  and  then  rapid  inanition  and  ex- 
treme cardiac  weakness  follow ;  or  feeding  by  the  mouth  is  con- 
tinued, in  spite  of  the  accidents  of  swallowing  the  wrong  way ;  and 
then  pneumonia,  as  the  result  of  the  entrance  of  food  into  the 
air-passages,  inevitably  follows,  with  exhausting  paroxysms  of 
coughing,  and  often  death  by  suflfocation.  In  view  of  these  re- 
sults, and  the  comparatively  long  duration  of  diphtheritic  paral- 
ysis of  the  larynx — according  to  my  observations,  lasting  from 
four  to  six  weeks — the  correct  diagnosis  of  these  conditions  is  ex- 
ceedingly important,  because  it  leads  to  the  immediate  adoption 
of  artificial  nourishment  (by  means  of  the  oesophageal  tube  or 
per  rectum). 

Some  of  the  cases  reported  by  H.  Weber,  GuU,^  Maingault,^ 
Monckton,*  and  others,  of  a  fatal  termination  of  paralysis  of  the 
palate,  in  which  post-mortem  examination  showed  no  other 
changes  than  those  of  lobular  pneumonia,  might  be  referred  back 
to  paralysis  of  the  superior  laryngeal  nerve,  causing  incomplete 
closure  of  the  larynx  and  anaesthesia  of  the  mucous  membrane, 
with  tlie  results,  to  nutrition  and.  the  function  of  the  lungs, 
which  follow  these  conditions. 

When  the  patient  is  carefully  nourished,  when  food  is  pre- 
vented from  entering  the  air-passages,  and  he  is  otherwise  kept 
under  favorable  conditions,  diphtheritic  paralysis  of  the  larynx 
seems  to  justify  a  very  favorable  prognosis. 

'  Lesions  of  the  nerves  in  the  neck  and  of  the  cervical  segments  of  the  cord  after 
faucial  diphtheria.     Lancet,  1858,  Vol.  II.  p.  5. 

*De  la  paralysie  dipbtheritique.  Paris,  1800. 

^  Second  report  of  the  medical  officer  of  the  privy  council  London,  1860.  Quoted  by 
Weber. 


9^       voTf  zrEM:sSE2C. — the  neuroses  of  the  laryxx. 


Cases  of  jmrali/sis  eonjlned  to  a  single  funet ion  of  the  su- 
perior laryngeal  nei^ve  have  been  observed  repeatedly. 

Paralysis  of  the  sensitive  Jibres  has  repeatedly  been  observed 
by  Schmtzler  and  myself,  as  was  shown  above,  in  the  chapter  on 
*' Anesthesia  of  the  Laryngeal  Mucoug  Membrane." 

Paralysis  of  the  7imscles  of  the  epiglottis,  the  thyreo*epiglot- 
tidean  and  aryteno-epiglottidean  muscles,  would  seem  to  occur 
fre(iuently  in  paralj^sis  of  the  palate  and  larynx,  usually  indeed 
in  connection  with  paralysis  of  numerous  other  laryngeal  muscles. 
Undoubtedly  unilateral  paresis  or  paralysis  of  the  epiglottis  also 
occurs  in  disturbances  of  the  recurrent  nerve  of  one  side^  as  lias 
been  seen  by  Gerhard  fc,  Turck,  and  myself;  still  this  phenomenon 
is  by  no  means  a  frequent,  much  less  a  constant  symptom  of 
peripheral  disturbance  of  the  recurrent  laryngeal  nerve,  and  may, 
therefore,  probably  be  considered  merely  as  an  instance  of  anom- 
ak>us  innervation  of  the  depressors  of  the  epiglottis  by  the  re- 
current instead  of  by  the  superior  laryngeal  nerve. 

A  similar  state  of  things  seems  to  exist  with  reference  to 
paralysis  of  the  crico-thyroid  muscles.  I  believe  I  have  satisfied 
myself  tliat  in  paralysis  of  the  recurrent  nerves  these  muscles 
are  not  seldom  paralytic,  or  at  least  paretic  ;  and  in  several  cases 
of  pure  paralysis  of  the  recurrent  nerve,  Tui^ck  has  demonstrated 
post-mortem  atrophy  and  fatty  degeneration  in  the  crico-thyroid 
muscle  of  the  aftV'Cted  side,  as  well  as  in  the  muscles  innervated 
by  the  paralyzed  recurrentj  while  the  superior  laryngeal  nerve 
ajipeared  normal  under  the  microscope.  Hence  it  appears  not 
improbable  that  the  motor  inneiTation  of  the  crico-thjToid 
muscles  now  and  then  depends  on  the  recurrent  nerve. 

From  the  experiments  of  Jelenffy  and  Schech,  given  above, 
the  symptoms  of  paralysis  of  the  crico-thyroid  muscles  might  be 
presumed  to  l^e  a  rough  voice  in  tiie  lower  registers,  and  inability 
to  produre  high  tones,  furthermore  imperfect  approximation 
the  cricoid  to  the  thyroid  cartilage.  These  changes  seem  : 
occur  in  man,  as  the  result  of  paralysis  of  the  external  l 
of  the  superior  laryngeal  nerve,  or  of  lesion  of  the  mosele, 
"seem,'^  for  the  cases  found  l>y  me  in  literature,  as,  for  in 
those  of  Mackenzie  (Hoarseness,  p,  44,  et  seq.)>  are,  withe 
ception,  not  pure  enough,  that  is,  not  sufficiently  free  tn 
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possibility  of  simultaneous  implication  of  the  thyro-arytsenoideus 
internus,  and  other  muscles,  to  serve  strictly  as  proof.  Some  of 
the  further  symptoms  attributed  to  the  pai-alysis  in  question  are 
of  doubtful  character,  among  which  are  the  following :  a  dif- 
ference in  level  between  the  two  cords  on  striking  high  tones  (the 
healthy  cord  stands  higher  and  appears  longer— Riegel) ;  visible 
deficiency  in  vibration  of  the  vocal  cords  with  aphonia  (Bose), 
excavation  of  the  edges  of  the  cords,  depression  of  the  centre  of 
the  cords  on  inspiration,  and  its  elevation  on  expiration  and 
especially  on  phonation ;  and,  finally,  the  disappeai-ance  of  the 
vocal  processes.  Mackenzie,  who  designates  the  latter  three 
points  as  of  special  importance  in  the  laryngoscopic  diagnosis  of 
paralysis  of  the  crico-thyroideus,  furthermore  calls  attention  to 
the  fact  that  speaking  is  a  great  effort  to  the  patient,  and  that 
the  origin  of  the  paralysis  may  generally  be  referred  back  to  too 
fatiguing  and  too  prolonged  speaking,  shouting,  or  singing. 

A  more  accurate  delineation  of  this  disease  must  be  left  to 
further,  specially  favorable,  observations. 

B.— Paralyses  in  the  Domain  of  the  Inferior  or  Recurrent  LarjTi- 

geal  Nerve. 

Pathogenesis  and  Etiology. 

Paralyses  of  the  recurrent,  from  central  causes,  are  tolerably 
rare.  They  imply,  in  part,  anatomically  demonstrable  degenera- 
tion of  the  roots  of  the  pneumogastric  and  spinal  accessory 
nerves  on  the  fioor  of  the  fourth  ventricle,  as  they  are  found  in 
disease  of  the  medulla  oblongata  and  the  pons  Varolii — for  in- 
stance, in  what  is  called  bulbar  paralysis  ;  in  multiple  cerebro- 
spinal sclerosis  ;  in  progressive  muscular  atrophy  ;  in  tabes  dor- 
salis  with  eventual  implication  of  the  medulla  oblongata.  Such 
cases  have  been  observed  by  Kussmaul,'  Proust,"  Wilks,'  Seelig- 
miiller/  Charcot/  Gerhardt,  Schnitzler,  and  myself. 

'  Ueber  die  fortschreitende  Bulbiirparalyse,  etc.  Volkmann*8  Sammluug  klin.  Vor- 
troge.  No.  54. 

« Gazette  des  Hopitaux.  1870.  Nos.  51  and  52. 

3  Guy's  Hospital  Report.  3  Ser.  XV.  1,  1870. 

^  Eiu  Fall  von  Liihmung  des  Accessorius  Willisii.  Archiv  f.  Ppychiatrie  u.  Nerven- 
krankheiten.  III.  2,  1872. 

*  Archives  de  physiol.  norm,  et  path.  II.  p.  240.  1870. 


942  VON  ZIEMSSEN.— THE  NEUROSES  OP  THE  LARYNX. 

I  have  bad  the  opportunity  of  observing  five  cases  of  bilateral  p&ralyris  of  the 
vocal  cords  in  bulbar  affections,  viz.,  two  cases  of  glosso-pharyngo-laryngo-labial 
paralysis,  and  three  cases  of  *'  sclerose  en  plaques.*'  Only  in  the  first  two  cases  did 
the  paralysis  become  complete  in  time,  so  that  the  voice,  which  bad  gradoaUy  been 
growing  more  impure  and  weaker,  finally  gave  place  to  complete  aphonia,  the  vocal 
cords  occupying  the  cadaveric  position.  In  the  three  cases  of  sclerosis  en  jpiaqua 
the  paralysis  was  incomplete,  and  was  localized  as  well  in  the  adductors  as  in  the 
tensors  of  the  cords,  so  that  the  voice  was  not  only  without  intensity  and  endurance 
but  also  limited  in  tone,  and  finally  reduced  to  a  monotone.  With  these  manifesta- 
tions of  paralysis  in  the  domain  of  the  recurrent,  there  are  then  combined  evidences 
of  a  similar  nature  in  the  domain  of  the  superior  laryngeal  nerve,  viz.,  partial 
anaesthesia,  difficulty  of  motion  and  a  high  position  of  the  epiglottis,  paralyas  of 
the  crico-thyroideus. 

We  shall,  doubtless,  have  to  reckon  as  among  the  central 
paralyses  those  cases  of  paresis  and  paralysis  of  the  vocal  cords 
which  are  sometimes  seen  in  other  diseases  of  the  brain ;  for 
instance,  after  apoplectic  or  epileptic  seizures,  as  well  as  those 
caused  by  general  neuroses,  especially  by  hysteria.  Instances 
of  hysterical  paresis  of  the  tensors  of  the  vocal  cords  are  very 
frequent ;  those  due  to  apoplexy  and  epilepsy  seem  to  be  very 
rare.^ 

It  cannot  at  present  be  determined  whether  or  not  the  rare  in- 
stances of  toxic  paralysis  of  the  vocal  cords,  which  have  been 
observed  after  poisoning  with  lead,  arsenic,  or  atropine,  as  well 
as  the  cases  of  intermittent  paralysis  reported  by  Valleix,  Ger- 
hard t,  and  Levison,  which  are  characterized  by  a  loss  of  voice 
during  several  hours  of  the  day,  recurring  regularly,  without 
giving  evidence  of  a  malarial  nature,  are  to  be  regarded  as  cen- 
tral j)aralyses  of  the  glottis. 

Paralysis  of  the  trunk  of  the  recurrent  laryngeal  nerve  is 
not  rare.  Its  greater  frequency,  as  compared  with  paralysis  of 
the  superior  laryngeal  nerve,  is  readily  explained  by  the  long 
course  and  the  exposed  situation  of  the  recurrent,  which  exposes 
it  to  the  most  manifold  injuries.     The  difference  in  the  length 

*  According  to  Gibb.  unilateral  paralysis  of  the  glottis  often  ocoors  among  the  sab- 
jects  of  recent  apoplectic  hemiplegia.  I  have  thus  far  only  seen  one  case  of  hemiparesB 
of  the  glottis  in  a  ca«c  of  apoplectic  hemiplegia  several  months  old ;  but  no  weight  ou 
be  attached  to  such  old  cases.     Gibb's  statement  will  have  to  be  tested  by  xeoent  < 
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n  recnrrent  laryngeal  neires  causes  a  differ- 

'Ml  wliich  the  two  are  diseased.     The  left 

by  the  pnenmogastric  deeper  in  tlie 

^  injuries  (pressure  by  aneurism  of  the 

alarged  bronchial  glands,  etc,)^  against 

rrent  is  protectr^d  by  its  position  and  sur- 

^.  other  hand,  the  right  recurrent,  by  its  course 

/A 

■^   /fV-  -V-kSpi^^  --"J  ,i|f  It  tur  v«»i  ri*  ctn  t  off. 

IiitiTiiAl  lintnch  I  if  iho  nplnftl  wctw^^ry . 

t'hnr.  branch  vt  pn.-gnvt,,  anttlnj;  wUh  phar.  br> 

8ti(M»riof  Liri|-iiH-«'fll  nerve,     [of  gloi«^t- fih Ar.  nerve. 

t'^',     — ^ — Iiiturniill  braneh  I    *  ^v    _    ^^      ,  , 

T"| " ^"-"  Extcrrmi  hmticH  ^^  *^*^  mpcrior  IftrjugvnL 

,    .,    11     ■'^1 ^^^ — ""  Left  rmctimogaKtric  nerve, 

^  -  --  -,  -\;  J\iT ~  '' "  Th J  ro^hyokl  m uscle. 

^/-I'^-'j--^— ---  -Curdlftjc  hmnch  of  the  left  pnenTDopkttrlc, 
-^-^*  —  -BIffht  pnenmogutHc  norre, 
^"r"H|[ ^Carijmc!  bnwcb  of  ttio  right  pnemnogfiairla 

\  '■ '' 
\ 

^^'^--HSiyht  nscanwnt  laryngeal  ticnre. 
^..Y-<--V- ^Left  rectirrcnl  laryngeal , 


Dnctiu  Biteriofliu, 


Fio.  D7. 

Thp  lorrnprrftl  bmnche"  of  tti<?  pn<^um(H^A•(^Ho 
nerve  in  the  oowly  bom  Mihji'cl.    (AJUt  Hi-tik-.) 


along  the  apex  of  the  riglit  lung,  is  to  a  higli  degree  expo.sed  to 
the  indurated  thickenings,  which  are  almost  constant  on  tlie 
pleura^  in  casegof  chronic  deatructive  processes  in  the  apex  of  the 
right  Inng,  On  the  whole,  it  may  probably  be  assumed  fliat,  on 
account  of  its  anatomical  arrangementj  the  trunk  of  the  left  recur- 
rent laryngeal  neiTe  is  more  exposed  to  danger,  and  that  there- 
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fore  paralysis  oE  the  recurrent  is  more  frequent  on  the  left  sid*^ 
than  on  the  right. 

Among  the  more  rare  varieties  of  paralysis  of  the  fibres  of  the 
reeurrefit  nerve  tliose  may  be  mentioned  lirst  which  depend  on 
lesions  of  the  spinal  accessory  within  the  cavity  of  the  cranium ; 
for  instance,  on  tumors  in  the  posterior  cranial  fossa  or  in  the 
foiumen  lacenim.  Obsei'vations  of  this  kind  have  been  made  by 
Dufour/  Gerhard t,'  and  Torek.* 

Tarck*9  case  of  bilateml  compression  of  the  spinal  accessory  in  both  foramina 
laccra,  through  cancerous  infiltration  of  the  base  of  the  skull^  with  narrowing 
of  tlie  foramen  lacerum  od  both  sidcaj  dates  back  to  pre-laryDgoscopic  tamos, 
and  Is,  therefore,  in  spite  of  its  significance  otherwise,  not  to  l>c  taken  as  definitdj 
proving  the  question  before  us.  In  tliis  case  both  accessorj  nerroB  were  conipreseed 
and  had  dwindled  awaj.    Hoarseness  (without  laryngeal  catarrh)  existed  tlH  death. 

Outside  of  the  cavity  of  the  craniam,  the  fij*st  point  that  might 
be  injured  is  the  ganglion  of  tlie  trunk  of  the  pneumogastric, 
wherebj%  then,  both  laryngeal  nerves  would  be  paralyzed^  a 
condition  which,  so  far  as  I  know,  has  never  been  encountered 
during  life. 

Below  the  ganglion  of  the  trunk,  after  giving  off  the  pliar\*n- 
geal  and  the  superior  laryngeal  nerve,  the  trunk  of  the  pneumo- 
gastric  may  be  injured  by  tumors  in  the  neck  or  by  operative 
procedures,  being  included  in  a  ligature  with  the  carotid,  or  be- 
ing cut  off  (Ka])])eler) ;  by  aneurism  of  the  carotid  (Mackenzie) ; 
by  gunsliot  or  sabre  wounds  (Stromeyer)  ;  by  carcinoma  of  the 
trunk  of  the  nerve  (Heller)  ;  by  bronchocele  ;  by  aneurism  of  the 
arch  of  the  aorta  and  the  right  subclavian  artery  ;  as  well  as  by 
other  tumors  in  the  upper  part  of  the  thorax.  The  effect  of  such 
compression  and  atrophy  of  the  trunk  of  the  pneumogastric  on 
the  larynx  will  be  essentially  the  same  as  that  of  paralysis  of 
the  rtTurn^nt  laryngeal. 

The  disturbances  which  may  lead  to  paralysis  of  conduction 

^  Essai  clinique  eur  le  dliijpjostic  des  malodi^  de  la  voix  et  du  li^rynx-  Paiia,  ISSl^ 
p.  KM.     (Compression  by  Eohioococcl) 

*  Jeimi.sube  Ztntaclirift  fiir  Med.  unJ  Naturw.  1804.  I.  p,  485.     (Carcinoma  of  Um 
"the  Skull.) 

brift  der  k.    k,    Gej^,  der  W.   Aprzfce.  ISoS,  Sept.  and  October.       Cotnptre 
ikopfkrauklieiten,  p.  41(7.     Wiener  med.  Zettecbx.  No.  0|  1363. 
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of  the  recurrent  laryngeal  nerves  are  pretty  much  the  same  as 
may  affect  the  trunk  of  the  pneumogastric.  As  a  general  rule, 
on  account  of  its  more  favoi-able  anatomical  position,  they  act 
more  readily  and  energetically  on  the  recurrent  laryngeal  than 
on  the  trunk  of  the  pneumogastric.  So  far  as  aneurisms  of  the 
arch  of  the  aorta  on  the  left  side  and  of  the  innominate  and  sub- 
clavian arteries  on  the  right  side  are  concerned,  these  act  on  the 
nerves  encircling  them,  less  by  pressure  than  by  stretching  them, 
by  connective  tissue  adhesions  and  cicatricial  constriction  ;  and, 
indeed,  according  to  my  observations,  which  are  now  pretty 
numerous,  these  constrictions  and  adhesions  affect,  not  only  tlie 
recurrent,  but  frequently  also  the  trunk  of  the  pneumogastric  at 
the  same  time. 


Tracheal  cart[!ag« 
Thyroid  gliuiii| 


Left  romrrcntlarj^ii- 
^ejil  nerve. 


Body  of  the  vert'  i 


bynjid  gland. 


I    .        <'cnrront  lar- 


\^»j:\  >A  right  lung. 


Fia.  38. 

Transverse  Bectlon  of  the  nock  of  a  man  twenty  five  yonr^  old.  at  the  height  of  the  lower  surfac- 
the  first  dorsal  vertebra.     (A/tor  iiraune.  Atlas,  Taf.  VIII.) 


of 


It  is  self-evident  that  paralysis  of  the  recurrent  nerve,  tlirough  the  pressure  of  an 
aneurism,  would  usually  ])e  found  only  on  one  side — that  is,  on  the  side  correspond- 
ing to  tlie  seat  of  the  aneurism ;  yet  the  law  of  the  duplicating  of  rare  cases  has 
destined  me  twice  already  to  encounter  bilateral  paralysis  of  the  recurrent  laryngeal 
nerve  from  simultaneous  aneurisms  of  the  arch  of  the  aorta,  the  innominate  artery, 
and  the  subclavian  artery.  Traube  and  Munck,  and  Baeumler,  each  of  them  met 
with  a  case  of  this  kind  before  I  did. 
VOL.  VII.— 00 
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Among  the  frequent  causes  of  paralysis  of  the  recurrent 
nerve^  the  following  may  be  mentioned  :  caneer  of  the  ie^&phu- 
gu&\  when  situated  high ;  slrumoiis  hyperplasia  of  the  thyroid 
gland  [goitre],  especially  when  an  acute  swelling  acts  upon  the 
recurrent  nei-ve  (Gerimrdt),  or  wlieii  the  tumor  spreads  out  be- 
neath the  Bternum  (Turck);  the  development  of  pleural  indura- 
tions at  the  apex  of  the  right  [phthisical)  lang^  which  include 
the  right  recurrent  nerve  in  their  meshes  (Mandl,  Gerhardt ) ; 
final ly,  rheumatic  injluences. 

The  accompanying  Fi<T.  38  (after  Braunc'a  Atlas,  Fig.  VTTI.  ;  iw^ction  througli  Uie 
lower  border  of  the  first  dorsal  vertebra  uud  the  top  of  the  arch  of  butlj  subdATiftO 
arteries)  iUustnitcB  very  [)rettily  the  relative  position  of  both  recurrent  nerves  to  the 
trachea  and  the  oesofihugus,  and  explains,  at  the  tiiet  glance,  the  frequency  of  the 
lesion  of  one  or  both  recurrent  nerves  throu|^h  cancer  of  the  upper  part  of  the  a»o- 
phagus.  Here,  too,  as  in  the  case  of  aneurismef  it  is  usually  not  the  tumor  itself 
that  surrounds  uud  kiUa  the  nerves,  but  tlie  hyperplasia  and  cicatncial  contmction 
of  the  peri-€e.'to[>hagcaL  connective  tissue.  Paralysis  of  the  vocal  cords,  through 
cancer  situated  high  up  in  the  (esophagus,  is  frequent,  to  judge  by  my  tolerably  nu- 
merous oljMirvutions,  I  have  seen,  in  all,  nme  cases  of  paralysis  of  the  vocal  cords 
produced  in  this  way,  four  of  which  were  bilateral  VmnpUU  bilateral  paralysis  of 
the  vocal  cords  iS|  liowever,  always  a  great  rarity,  here  as  weE  aa  in  bilateral  maen- 
rism. 

Braune^s  diagram.  Fig.  38,  also  shows  the  threatening  ncighb<»rhood  of  the  tky- 
roid  fjiand  to  the  recurrent  nerve.  Here  it  is  esj>ecially  the  left  recurrent  tbat  scents 
to  be  threaten etl  l>y  the  left  lobe  of  the  thyroid  gland.  The  anneictl  cuts,  F^jp. 
3i\  and  40,  which  I  Imd  prepared  after  frozen  sections  of  two  adults — for  the  ubc  of 
whicli  1  am  indebted  to  the  goodness  of  tny  colleague,  Prof.  RQdinger — show  how 
serious  the  crowding  of  the  recurrent  nerves,  as  Tvell  as  of  their  neighboring  organs 
(trachea,  cesophagus,  etc.),  may  become.  In  both  sections  the  narrowing  of  the 
trachea,  of  the  cesophagus,  and  of  the  recurrent  laryngeal  nerves  iml>cdded  between 
the  two,  has  advanced  to  a  very  high  degree.  Unfortunately,  notliiiig  is  known  of 
the  condition  of  tlie  organs  of  the  neck  during  life. 

Tlie  highest  grade  of  narrowing  of  the  organs  under  consideration  is  repreflented 
in  a  section  of  the  neck  of  a  woman,  forty-six  years  of  age,  who  died  of  stenosis 
from  goitre,  a  picture  of  which  is  given  by  Hiidinger  in  his  Topographic  Surgical 
Anatomy,  tJd  Division,  Plate  X.  Fig.  F.  I  had  tlie  opjiortunity  of  examining  the 
original,  in  the  possession  of  Prof.  Riidiuger.  Here  the  trachea  is  entirely  fie|)arated 
from  the  cEsophagus  by  masses  of  the  thyroid  glaud,  and  no  trace  of  the  recurrent 
laryngeal  nerves  is  to  be  found. 

So  far  as  a  lesion  of  the  right  recurrent,  by  the  development  of  chronic  pleuritic 
indurations  at  the  apex  of  the  right  lung,  is  concerned,  Gerhardt  estimatca  that 
there  is  about  one  ijistauce  of  paralysis  of  the  recurrent  to  every  twelve  c«aci 
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phthisia  of  the  apex  {without  deatructive  changes  in  the  laiynx).  According  to  my 
InvestigationB,  this  estimate  is  Bumewhat  too  high.  Perhaps  the  relative  position  of 
the  recurreut  nerve  to  the  apex  of  the  right  lung  is  not  quite  Uie  same  in  all  men. 
In  the  accompunying  drawing  (Fig.  38)  of  Braune's  (AllaS|  Plate  YlU.)  it  will  be 
seen  that  the  recurrent  nerve  lies  at  quite  a  distance  from  the  apex  of  the  lung.  In 
the  aucceeding  section  by  Braune  (Atlas,  Piute  IX.),  about  oue  centimetre  deeper^ 
the  nerve  In  found  somewhat  nearer  to  the  inner  margin  of  the  upper  lobe  of  the 
lung. 


(^(^^j  ViX'P- 


<^ 


'>♦:' 
^1^ 


^ 


Fio.  -TJ. 


Fia,  40* 


Nnnxtwlpgof  the  trnchrn.  the  oe*ir'hftira»,  anrl  both  recurrent  InrynRpol  nrnw  by  (^nitre.     (Tlriw^n,  rvftur 
fruxcti  svttkMw  from  two  dilTiTeutaUulus  bjf  Prof.  ItiiiUnser.Ji 
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Less  freqaent  causes  of  peripheral  paralysis  of  the  reci 
lnj-yngeal  nerves  are  to  be  found  in  \u.rge pericardial  exude 
(Buuuniler)  and  tumors  of  the  mediadinum  (cancers,  sar 
tibromasj  lymphomas  of  the  bronchial  glands:  TiiiTk,  voii| 
tail,  and  others). 

According  to  Biu.'umlcr,  it  is  not  an  aljsolutely  settled  fiict,  and  yet  it  i 
probable,  tlmt  the  iuslance  of  biluteral  paralysis  of  the  vocal  cords,  obsenn 
liini  as  followiag  a  large  pericardial  exudation,  in  a  deliilitated  sypUiHtic  sti 
depended  upon  paralysis  of  l>otli  recurrent  nerires  due  to  lUe  crowdiog  cause 
the  pericardial  exudation,  by  the  greatly  enlarged  heart,  and  l>y  the  prubablj 
distended  right  inuoininate  and  jugular  veins.  This  at)peiircd  [irobable,  becaa 
loss  of  voice  increased  with  the  increase  of  the  pericardial  esLudation,  rose  t 
point  of  complete  aphonia,  ^vitli  almost  entire  innnobiHty  of  the  vocal  cof 
the  cAdaveric  position,  and  gradually  gave  place  to  a  normal  voice  again  i 
exudation  subsided.  It  U  a  striking  fact  that,  thus  far,  no  further  obserraticj 
the  same  kind  have  been  made  known.  Altliongh,  since  my  attention  was  dii 
tlieruto  by  Baoumler's  observation,  I  have  more  carefully  uotieed  the  condition  ' 
voice  and  the  vocal  cords,  in  lar^ro  pericardial  exudations,  still  I  have,  as  yd 
with  no  instance  of  paralysis  of  the  cords. 

Paralifsis  of  individual  hranches  of  the  Tecnrreni^  w 
go  to  tliLr  larj'iigral  musfles  and  to  the  mucons  membrane  ol 
tiachra  and  the  larynx,  may  arise  through  incomplete  lej 
of  lh<*  trnnk  of  the  ]-ecnrrent  5  for  instance,  when  it  is  expost 
niiP<|Lial  piessure,  or  wlien,  for  any  other  canse,  the  nerve 
])ieats  are  nlTecti^d,  in  an  nneqnal  degree,  by  degenen 
cliangGS.  This  generally  takes  phice  at  the  beginning 
severe  lesion  of  a  nerve,  gradually  leading  to  complete  para 
of  ronduL'tion— for  instance^  owing  to  anouri>;m  or  carcinor 
and  we  can  tlieiefore  almost  alwaj's  distinguish  between  an  ii 
stage  of  incomplete  paralysis— now  more  pronounced  in 
muscle,  again  in  another — and  the  stage  of  total  paralysis. 

Aside  from  this,  tlie  imlividual  branches  of  tlie  inferior  la 
geal  nerve,  on  aud  in  the  hnyux,  niay  become  paralyzed  ; 
trauviatic  causes  :  for  in8taije(%  l>y  gunshot,  incised  or  punct 
wounds,  or  pointed  fon^ign  bodies;  from  excessire  exert  it 
the  laryngeal  mttscles  coiicern4'(l  ;  fi'om  /i^r/V/jff^rir?/*///^, 
plasms^  or  deep  vlciraiioitJi ;  finally,  from  catarrhal  and  r 
m  'Uiences.    AVe  must  understand,  however,  from  the  s 

t  ^  case  of  jmralysis  of  individual  laryngeal  muscles 
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very  often  impossible  to  draw  a  sharp  line  of  demarcation  between 
instances  of  a  neuropathic  and  those  of  a  myoimthic  origin. 
The  subtletj'  of  the  nerves  and  muscles  under  consideration,  and 
the  fact  of  their  being  crowded  together  in  such  a  small  space, 
interposes  obstacles  to  determining  the  question  of  the  myo- 
pathic or  neuropathic  character  of  the  paralysis,  during  life  as 
well  as  on  the  dead  subject,  for  the  removal  of  which  our 
present  diagnostic  aids  are  inadequate.  Indeed,  this  is  a  ques- 
tion which  it  is  often  impossible  to  settle  with  reference  to  larger 
muscles  and  motor  nerves  of  the  surface  of  the  body — for 
instance,  in  the  extremities. 

Pathology. 
Pathological  Anatomy. 

The  anatomical  alterations  concern,  on  the  one  hand,  the 
trunks  and  branches  of  the  pneumogastric  and  recurrent  laryn- 
geal nerves,  on  the  other  hand,  the  laryngeal  muscles.  In  the 
nerves  we  meet  with  the  usual  changes  of  nerves  which  an^  in 
process  of  degeneration,  viz.,  every  di^gree  of  dwindling  in  size, 
yellowish  discoloration,  fatty  degeneration  in  various  stages  of 
development  and  of  variable  extent,  so  far  as  the  thickness  of 
the  nerves  is  concerned.  In  peripheral  pamlyses  of  conduc*- 
tion,  in  which,  during  life,  individual  muscles  alone  wcn-e  found 
paralyzed,  we  can,  on  post-mortem  examination,  veiy  often 
demonstrate  a  partial  degeneration  confined  to  single  nerve  fas- 
ciculi. In  extreme  cases  the  recurrent  nerve  is  found  to  havi^ 
become  as  thin  as  paper,  consisting  almost  exclusively  of  neuri- 
lemma— thus,  for  example,  w^hen  it  has  become  interwoven  with 
a  neoplasm. 

The  changes  that  take  place  in  the  muscles  are  likewis(» 
those  with  wliich  we  are  familiar,  viz.,  interstitial  proliferation  of 
nuclei,  atrophy,  and  fatty  metamorpliosis  of  the  primitive  muscu 
lar  fasciculi.  In  neuropathic  paralysis  this  ri^trograde  metamor- 
])hosis  goes  hand  in  hand  with  the  nerve  d(»generation.  while  in 
myopathic  cases  the  motor  nerves,  at  least  the  trunks  of  thc^ 
superior  and  inferior  laryngeal  nerv<»s,  may  be  found  to  be 
normal  (Tiirck). 
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Symptoms  and  Diagrwsu. 

The  symptoms  of  paralysis  in  the  domain  of  the  recni 
nerve  are  very  various,  according  to  the  extent  of  the  paral, 
according  to  wliether  it  involves  all  or  only  a  part  of  the  tibr 
the  nerve,  and  whether  it  is  unilateral  or  bilateral.  In  cons 
ing  tliem,  we  will  ascend  from  the  trunk  to  the  branches, 
in  conclusion,  append  the  study  of  the  myopathic  to  that  oJ 
neuropathic  paralyses. 


L  Paralysis  of  the  Trunk  of  the  Eeeurrent. 
a.  Bikderal  Paralysis. 

Obserrationa  of  bilatoral  pftmlysia  of  the  recurrent  nerve  are  very  rare,  I 
public  tUe  first  observation  of  this  kind  (StirainbandUhmungen,  D.  Arch*  f 
Med,  1803.    Bd.  IV,  p.  JJd3}.     This  was  an  instance  of  compression  of  both  rec 

nerves  by  oesophageal  cancer.  Aside 
this,  I  have  seen  five  cases  of  bOat^ral 
yds  of  the  recurrent,  two  of  which 
caused  by  aneurism  of  the  arch  of  ihc 
and  the  innominate  artery,  and  three  b 
cer  of  the  o&sophagui^  In  three  of  thi 
caaes  one  vocal  cord  was  not  entirely  tl 
in  great  part  paralyzed.  In  the  same 
in  a  case  of  i>ilateral  compression  of  t 
current  nerves  through  cancer  of  the  tl 
gland,  described  by  Tiirtk  (Klinik,  p 
No.  230),  the  paralysis  of  the  right  vocii 
T^ras  not  complete ;  there  was  also  dy«] 
probably  due  to  compression  of  the  trftc 
Furthermore,  Trail  be  and  MuDck 
Baetimler  have  observed  bilateral  con 
si  on  of  the  recurrent,  which,  however 
ineuniplete  on  one  aide,  due  to  aneuri 
the  aorta  and  subclavian  arteriea,  as  w 
the  innominate  of  the  right  side.  Un 
nately,  no  report  of  the  autopsy  is  given  in  either  of  these  cases.  Finally 
is  the  right  place  for  Baeunder^s  reraarkaljle  observation  of  bilateral  incon 
IJflralyaia  of  the  vocal  cords  following  extensive  pericardial  exudation,  wh 
referred  to  under  the  head  of  Etiology* 


C)i(laif*?Hc  prwdtion  of  the  vm%\  roMn,  dmwn 
fmin  a  Inrynx  reinovct]  from  h  recent  cm] aver. 


irhi^ 
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As  the  recurrent  nerve  innervates  all  the  muscles  concerned  in 
the  locomotion  and  tension  of  the  vocal  cords  (with  the  single  ex- 
ception of  the  crico-thyroid  muscles),  en- 
tire paralysis  of  conduction  of  the  inferior 
laryngeal  nerve  is  necessarily  followed  by 
complete  immobility  of  the  vocal  cord 
and  of  the  arytenoid  cartilage,  the  former 
resting  in  the  position  which  the  cord  oc- 
cupies in  the  larynx  of  the  dead  subject.  ^,^^,  J^^^f^^  ,,^  ^^„^„, 
The  vocal  cord  is  of  medium  width,  the  ^h^alS^'l^davLT^Son'Sf^; 
position  of  its  free  border  is  half-way  be-  «r\S^'S^ht'voSrSS?B?iil'o,^ 

.  ,-,  -,.  ...  »       1  J.'  a  traoc  of  movement. 

tween  the  median  position  of  phonation 

and  the  lateral  position  of  deep  inspiration.  The  arytenoid  car- 
tilage, both  in  attempts  at  respiration  and  in  those  at  phonation, 
remains  immovably  displaced  forwards  and  inwards.  I  have 
proposed  to  designate  this  position  of  the  vocal  cord  and  aryte- 
noid cartilage  as  the  cadaveric  position.  If  both  recurrent 
nei'ves  are  paralyzed,  of  course  both  vocal  cords  and  arytenoid 
cartilages  assume  the  cadaveric  position,  and  then  the  image  pre- 
sented on  laryngoscopic  examination,  as  is  shown  in  the  accom- 
panying wood-cuts  (Figs.  41  and  42),  corresponds  perfectly  with 
that  presented  by  the  larynx  in  the  dead  subject. 

The  symptoms  of  bilateral  paralysis  of  the  recurrent  nerve  are 
very  striking,  so  that  the  recognition  of  this  form  of  paralysis  is 
very  easy,  even  for  an  inexperienced  laryngoscopist.  Complete 
paralysis  of  the  recurrent  laryngeal  nerve  of  both  sides  presents 
the  following  symptoms :  absolute  loss  of  voice  ;  inability  to 
cough  or  expectorate  with  force ;  undue  expenditure  of  breath 
on  making  attempts  at  phonation,  or  at  forcible  expiration,  for 
instance  in  coughing ;  the  absence  of  dyspnoea  during  quiet 
breathing,  at  least  in  adults  ;  laryngoscopically,  the  cadaveric 
position  of  both  vocal  cords,  the  edges  of  which  still  further  ap- 
proximate to  each  other  on  forced  inspiration. 

The  absolute  aphonia  present  is  explained  by  the  width  of  the 
rima  glottidis,  which  remains  unchanged  in  quiet  respiration  and 
in  attempts  at  phonation,  and  thereby  excludes  the  possibility  of 
the  vocal  cords  being  thrown  into  vibrations  by  a  vigorous  current 
of  air.    A  whispering  voice  is  the  only  one  possible ;  but  even 


. — TTIZ  NEITBOSSS  OW  THZ  LASm. 


'  frtigniiig.  on  account  of  the 
BflB  tiUMHi^liim;  and  expeirtoratmg  aiv  also  im^ 
(«f  AewiddLof  thegiottia.   Xbeoviki 

^  at  fcKced  expieatioii^  w&Se  i0|il jiag 
taCtbeexpiiaioiy  mndcles,  are  accompankd  by  m  povnpr 
escaping  from  the  patient's  moath. 
irf  brf^th '* — a  deaJBaAlkm  which  I  have  pro- 
eiiatic  phenoiBBtiaii,  which  is  o&Ij  to  hi 
and  not  in  unilateral  paralyris  of  the  Toral 
he  grdHripnti  in  connection  with  inabilitr  to  ron^ 
or  ^Epecfocite  fiaicfttj,  as  wi^ll  as  with  extinction  of  ihe  roiee, 
ta  wrilrif?- 1&0>  ibgmwin  pretty  certaiiw  even  withoal  laijogcwco- 

There  is  DO  dy^pnaa^  al  least  not  in  adnlts— on  ehil^ 
no  obeervmlircMis  ha^ve  as  yet  been  made  ;  the  patients  bi 
throngfa  the  ^^kieniiy  wide  glottis^  without  the  slightest  incoi 
Tenienee.  ajid  eves  tfke  stndnloos  sound  produced  on  forced  i 
spifatioii  is  not  m  symptom  of  dyspncBa,  but  depends^  as  I  hare 
demonstrated-  upon  coarse  Tibrations  produced  by  the  strong  in* 
'piratoTT  cnrr^nt  of  air  in  the  soft  parts  of  the  upper  laryug^l 
aperture  (the  arytenoid  cartilages^  which  are  pressed  towards  one 
another  by  the  piessure  of  the  air,  the  cartilages  of  Santorini,  the 
aryreno*epiglottidi?an  folds^  and  the  relaxed  vocal  cords).  The 
contrary  assertions  of  Mackenzie  and  Evans,  who  claim  to  have 
observed  dy?pnfpa  in  adults^  I  canuot  r^ard  as  correct,  accord- 
ing to  my  own  erperieuce,  and  must  suppose  that,  in  those  cai 
the  dyspncea  depended  upon  other  conditions  which  limited 
fijmce  in  the  upper  air-passage — for  instance,  an  aneurism  pi 
in^  upon  the  trachea.  At  the  same  time,  so  far  as  can  be  learned 
ivhm  tlhir  reports,  no  dyspnrea  existed  in  the  two  casf^s  of  bilat- 
*-ral  piimlysi?i  of  the  recurrent  nerve,  due  to  aneurisms,  pub- 
y\n\\*i\  by  Traub-  and  Mnnck,  and  Baenmler. 

hirmajdHe  hthflerol  paralysis  of  the  recur  re}}  f  nei^e^  where* 
Ky  f*nr*  vonal  rorrl  is  entirely  paralyzed,  the  other  only  partly  so, 
rfHiW'H  till*  ffulnvrTic  position  of  one  cord  and  a  shiggisli  activity 
I'f  rlM»  oilier,  un  phonation  and  congliing,  an  activity  not  quite 
Miiflif'ii'nl  to  rfjmprnsate  for  tlip  pamlysis  of  the  cord  on  the  op 
n\\v  sidi^      Tlien.^  is,  furthermore,  a  di^ep,  monotonous,  impure. 
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almost  roaring  voice,  which  can  be  produced  only  by  the  most 
active  exertion  of  the  abdominal  muscles,  and  is  accompanied 
with  great  expenditure  of  breath.  Cough  and  expectoration  are 
rendered  very  difficult ;  these  acts  of  course  demanding  excessive 
effort  on  the  part  of  the  abdominal  muscles,  being  accompanied 
with  great  expenditure  of  breath,  and  resulting  in  a  correspond- 
ing degree  of  fatigue  to  the  patient. 

The  grounds  for  the  modification  of  this  picture  of  incomplete 
as  compared  with  complete  bilateml  paralysis  of  the  vocal  cords, 
speak  for  themselves.  The  mobility  and  capacity  for  tension, 
even  though  but  slight,  which  are  retained  by  one  vocal  cord,  per- 
mits a  narrowing  of  the  glottis  to  a  degree  that  limits  the  escape 
of  air  and  throws  the  loosely  stretched  vocal  cord  into  vibrations. 
The  number  of  the  vibrations  depends,  in  each  individual  case, 
upon  the  degree  of  narrowing  of  the  glottis,  and  the  possibility 
of  tension.  As  a  matter  of  course,  such  a  patient  can,  at  first, 
still  form  a  number  of  tones  in  a  low  register;  it  is  but  gradually 
tliat  the  limited  tone  becomes  a  monotone,  which,  with  the  ex- 
tinction of  the  last  remnant  of  muscular  action,  finally  lapses  into 
complete  aphonia.  As  long  as  a  limited  tone  exists,  the  entirely 
paralyz<xi  cord  may  be  thrown  into  vibrations  simultaneously 
with  the  paretic  cord,  whereupon  very  striking  modifications  of 
the  voice  arise. 


b.  Uallateral  Paralysis  of  the  Recurrent  Nerve, 

The  picture  of  the  disease  is  composed  of  the  following  symp- 
toms :  the  voice  has  no  ring  to  it,  and  is  impure  (rattling),  being 
rendered  so  by  tremors  ;  on  straining  it  in  speaking  loud,  the 
voice  readily  breaks  into  a  falsetto,  and  the  patient  becomes 
wearied  ;  the  vocal  cord  and  the  arytenoid  cartilage  of  the  para- 
lyzed side  occu])y  the  cadaveric  position  (see  Fig.  43) ;  during 
phonation  the  li(»altliy  vocal  cord  and  arytenoid  cartilage  pass 
the  median  line,  the  motionless  arytenoid  cartilage  of  the  other 
side  is  crowded  away,  whereby  the  glottis  acquires  an  oblique 
position,  and  the  cornicula  laryngis  are  made  to  cross  one 
another  (Fig.  44)  ;  finally,  unequal  vibrations  of  the  vocal  cords 
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\y  prominent  on  the  production  i 


_»\iir*?  group  of  symptoms,  their  most  impo 
I  »  consist  in  the  power  of  the  musculi 


in  panl7'^ 
ncttrreyt  nervoi 


Tin    4  1 

of  thi-  left  reriirruiit  lu^rvi;.    Cru«»ifi^  of 
the  outiUcuIa  LarynirlB.      Oblique 
lioo  or  Lbe  glottiJk 


t^tke  healthy  vocal  cord  to  compensate  to  a  cerlai 
paralysis  of  the  other  cord.  This  is  accomplishe 
tef^eased  action  of  the  adductoi's  and  tensors  of  th 
icQtd»  which  carry  it  across  the  median  line  and  approx 
^gjle  %  ID  ^he  jmmlyzed  cord,  so  that,  on  phonation,  a  tolerabl 
i^mtw  jriottis  is  formed  (which  is,  of  course,  directed  obliqael 
loimnb  Uie  paralyzed  side).  This  compensatory  action  of  i\\ 
iMferikj  Tocal  cord  is  effected  by  the  lateml  crico-arytenoi 
m;sel^.  The  excessive  action  of  this  muscle  turns  the  arytenoi 
QHflifaig^  so  far  on  its  axis  that  the  vocal  process  passes  acros 
die  median  line.  The  arytenoid  cartilage  of  the  opposite  sid< 
BO  K>nger  fixed  upon  its  articular  surface,  owing  to  the  pai-alya 
of  all  its  muscles,  is  thus  crowded  somewhat  outwards.  TIj 
arvta>noideus  muscle,  receiving  its  innervation  from  both  side 
thatiss  Itom  both  the  right  and  the  left  recurrent  nerves  {vlxiI 
Mf|ia|i6i  even  from  the  superior  laryngeal  too),  maintains  its  cor 
tractiUiy  at  least  in  the  sound  half.  But  in  view  of  the  lack  < 
fixation  of  the  arytenoid  cartilage,  this  contractility  cannot  sha 
itself  »*xcept  in  feeble  twitchings,  and  is  unable  to  prevent  thecoj 
uicuUiiu  of  the  sound  side  from  passing  over  that  of  the  paralyi 
§kle.  In  this  crossiog  over,  the  cartilage  of  the  sound  side  ul 
allv  jiiisses  in  front  of  that  of  the  paralyzed  side  (see  Fig*  i 
uotx'  nirely  behind  it. 

ik,  who  observed  the  crossing  in  the  latter  position, 


NEUROSES   OF  MOTION.  956 

one  case  saw  even  the  cartilages  of  Wrisberg  (cuneiform  car- 
tilages) cross  over  each  other. 

The  usual  method  of  crossing  of  Santorini's  cartilages  (the 
sound  one  in  front)  is  aided  by  the  decided  sinking  of  the  pro- 
cessus vocalis,  which  is   the  result  of 
the  energetic  action  of  the  lateral  crico- 
aryt^noidens  and  the  internal  thyro- 
arytaenoideus  muscles. 

On  forcibly  striking  a  high  tone,  the 
healthy  vocal  cord  may  even  be  thrown 
over  so  as  to  lie  upon  the  paralyzed  ^- 

cord  (Kappeler).  ^'°-  ^• 

■^  J  .  -  An  old  caw  of  paralyRls  of  the  left 

Aft^r  the  existence  of  complete  par-     recurrent  nerve,    secondary  atrophy 

■•^^  -"^  of  the  left  vocal  cord. 

alysis  of  the  recurrent  laryngeal  nerve 

for  years,  the  vocal  cord  becomes  atrophied,  and  on  laryngo- 
scopic  examination  often— though  not  always— appears  much 
narrowed,  as  is  illustrated  in  Fig.  45. 

That  such  a  narrowing  is  not  constant  has  been  taught  me  again  of  late  by  the 
recent  examination  of  a  case  of  unilateral  paralysis  of  the  recurrent,  which  I  cited 
in  my  article  on  paralysis  of  the  vocal  cords  as  Case  No.  VII.,  in  w  hich  the  paralysis 
occurred  in  1859,  and  has  therefore  existed  for  seventeen  years.  In  spite  of  the 
existence  of  complete  paralysis  during  so  many  years,  I  here  found  no  narrowing  of 
the  left  vocal  cord  ;  but  both  cords  were  equally  wide  throughout. 

The  absence  of  a  normal  narrowing  of  the  glottis  and  of  the 
uniform  tension  of  both  vocal  cords  results  in  a  series  of  sub- 
jective and  objective  disturbances  in  the  formation  of  the  voice. 
In  view  of  the  abnormal  width  of  the  glottis,  an  excessive  ex- 
penditure of  breath  takes  place  during  the  act  of  phonation, 
even  though  it  be  scarcely  perceptible,  while  the  air  contained  in 
the  thorax  is  placed  under  heavier  pressure,  in  order  to  throw 
the  vocal  cords  into  tone-producing  vibrations,  in  spite  of  the 
size  of  the  outlet.  Both  circumstances  call  the  activity  of 
abdominal  pressure  into  play  to  an  unusual  degree,  and  it  is 
therefore  easy  to  understand  why  such  patients  should  be  very 
much  exhausted  by  prolonged  and  especially  loud  speaking,  and 
should  experience  pain  at  the  attachment  of  the  abdominal 
muscles  to  the  walls  of  the  thorax. 
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It  is  true  that  the  voice  becomes  materially  altered  ;  and  yet, 
on  the  whole,  it  is  less  so  than  one  would  suppose.  It  becomes 
poorer  in  tone,  impure,  and  altered  to  a  higher  pitch.  The  view 
held  by  Traube,  that  a  falsetto  voice  was  always  developed,  is 
not  found  to  liold  good  in  all  cases.  The  paralyzed  vocal  cord, 
as  a  matter  of  course,  plays  a  more  passive  role  in  the  formation 
of  the  voice  ;  being  a  pretty  uniformly  lax  membrane,  the 
expiratory  current  of  air  throws  it  into  vibrations,  which  are 
always  tolerably  uniform  in  number.  We  cannot  expect  any 
material  increase  in  the  longitudinal  tension  of  this  cord  from  the 
contraction  of  the  crico-thyroideus  muscle,  as  there  is  no  longer 
the  requisite  retraction  of  the  arytenoid  cartilage  by  the  crico- 
arytjenoideus  posticus.  The  vicarious  action  of  the  healthy  cord 
shows  itself  not  only  in  its  crossing  the  median  line,  but  also  in 
its  stronger  tension,  as  all  the  muscles  that  cooperate  in  the  pro- 
duction of  the  voice  seem  to  be  thrown  into  more  powerful 
action.  The  fact  of  the  voice  being  pitched  on  a  higher  key 
might  be  accounted  for  by  this  more  powerful  tension.  The 
frequent  bn^aking  over  from  a  chest  tone  to  a  falsetto  during 
loud  speaking  dejiends  on  vibrations  of  the  edge  of  the  para- 
lyzed cord  (Gerhardt),  or,  what  seems  to  me  more  probable,  of 
the  healthy  cord ;  or,  finally,  on  the  development  of  nodal 
points,  caused  by  the  two  cords  touching  each  other,  as  the 
result  of  the  excessive  action  of  the  lateral  crico-arytenoid 
muscle.  The  impurity  of  the  voice,  which  may  almost  be  called 
rattling  or  snarling,  must  be  referred  to  the  tremors  that  arise 
from  the  difference  in  the  number  of  vibrations  of  the  healthy 
and  ]>aralyzed  vocal  cords.  The  latter,  on  account  of  its  laxity, 
will  always  j^resent  a  far  smaller  number  of  vibrations  than  the 
healthy  cord,  which  is,  furthermore,  in  a  state  of  vicarious  over- 
tcMisioii.  Finally,  it  is  self-evident  that  the  voice  must  be  poorer 
in  t()n(}  tlian  in  a  healthy  subject,  when  we  consider  that  only 
one  cord  vibrates  in  a  chest  tone,  while  the  small  number  of 
vibrations  of  the  paralyzed  cord  do  not  strengthen,  but,  on  the 
contrary,  directly  disturb  and  vitiate  the  tone. 
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B.— Paralysis  of  Individual  Branches  of  the  Inferior  Laryngeal 
Nerve  and  of  Individual  Muscles  in  the  Domain  of  this  Nerve. 

Pamlyses  of  individual  muscles  of  the  larynx  have  in  many 
respects  not  yet  been  sufficiently  studied.  There  is  a  special 
lack  of  reports  of  post-mortems  and,  above  all,  of  microscopical 
examinations  of  the  muscles  and  nerves  of  the  larynx.  In  what 
follows  I  shall  briefly  treat  of  those  points  which  may  to  a 
certain  extent  be  regarded  as  established. 

I  would  remark,  at  the  outset,  that  I  regard  the  division  of  paralysis  of  the 
laryngeal  muscles  into  phonetic  paralysis  and  respiratory  paralysis  as  an  unfortunate 
one;  indeed,  it  is  never  desirable  to  designate  a  paralysis  accordmg  to  the  functwn  of 
the  muscle  which  it  attacks.  We  aliould  regard  with  still  less  favor  such  an  expres- 
sion as  **  paralytic  aphonia,"  which  carries  us  l)ack  to  tlie  old  symptomatic  tenni- 
nology.  The  object  aimed  at  in  the  patliology  of  paralysis  of  the  laryngeal  muscles 
must  be  the  same  that  is  aimed  at  in  that  of  otlier  paralyses,  viz.,  careful  investiga- 
tion of  tlie  causes,  the  method  of  occurrence,  the  anatomical  changes,  and  the  symp- 
toms of  paralysis  i/i  each  muscle  hy  Unel/,  as  lias  been  done  to  a  tolerably  satisfactory 
degree  for  many  muscles  of  the  I)ody.  Li  illustration,  it  is  only  necessary  to  mention 
tlie  valuable  investigations  of  Diieh  Mine  into  the  function  and  disturbances  of  the 
muscles  of  the  Iowjt  extremities.  Not  until  the  disturl)ances  of  ea{!h  individual 
muscle  have  been  determind  will  it  b  •  possible,  on  the  basis  of  the  sp«;cial  niforma- 
tion  thus  won,  to  analyze  the  disturbances  of  a  group  of  nmscles  having  the  same 
function.  It  will  be  evident,  from  th<?  discussion  of  the  subject  as  given  hereafter, 
that  in  this  endeavor  we  as  yet  encounter  many  obstacles. 


L  Paralysis  of  the  Posterior  Crico-arytenoideus  Muscle. 

This  pair  of  muscles  deserve  to  be  assigned  the  first  ])hice, 
on  account  of  the  importance  of  their  functions  in  respiiation 
and  the  gravity  of  the  disturl)aiices  which  follow  wlu^n  tlu^y  are 
pamlyzed.  As  was  set  forth  above,  in  tlie  aiiatomico-])liysioh)gi- 
cal  introduction,  tlie  posterior  crico-arytjenoidei  musch^s  consti- 
tute tlie  only  pair  of  muscles  which  liavi^  for  tlnnr  task  the 
widening  of  the  glottis  essential  to  respiration.  AVliile  this  ])air 
of  muscles,  by  their  contraction,  rotate  the  arytenoid  cartilages 
outwards,  about  their  vertical  axis,  they  at  the  same  time  sepa- 
mte  them  as  far  as  possible  from  one  another  and  draw  them 
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downwards  and  backwards.  In  this  \vixy  the  well-known  dia- 
mond-shaped opening  is  produced  which  the  glottis  assumes  in 
the  deepest  inspiration. 

UiiilaieraZ    Faralpsu    of   the    Crieo-arptmnoideus    Postk 

In  unilateral  paralysis  of    the  crico-arytienoideus  posticus 

muscle  the  contraction  of  its  antagonists  (the  crico-aiyt^Bnoideus 
lateralis,  thyro-arjtienoideus  internus,  and  arytsenoideus)  rotates 
the  arytenoid  cartilage  inwards,  approximates  it,  as  a  whole,  lu 
the  median  line,  and  draws  it  forward,  whereby  the  point  of  the 
vocal  process  is  depressed.  The  inner  border  of  the  vocal  cord 
of  the  aflfected  side  then  stands  almost  in  the  median  line.  The 
glottis  is  wide  enough  for  respiration,  and  it  is  only  in  forced 
inspiration  that  tlie  current  of  aLr  produces  coarse,  loud-sound- 
ing vibrations  of  the  affected  cord. 

The  voice  is  soniewhat  impure.  Although  the  affected  eoi*d  is 
still  under  the  influence  of  the  crico-thyroidei  and  thyreo-ary- 
tsenoidei  muscles,  yet  its  tension  cannot  be  mised  to  the  normal 
standard  on  account  of  the  lack  of  tixation  of  the  arytenoid  car- 
tilage backwards.  Consequently  the  dissimilar  number  of  vibra* 
tions  of  the  two  cords  produces  tremors  which  make  tlie  voice 
sound  impure  and  mttling  to  a  listener,  although  to  a  far  less 
degree  tlian  in  complete  unilateral  paralysis  of  the  cord.  In  one 
case,  observed  by  me,  the  impurity  of  the  voice  only  appeared 
during  loud  speaking,  wliile  it  was  hai^Iy  perceptible  at  other 
tijnes.  In  one  of  Mackenzie's  two  cases,  likewise,  the  voice  is 
designated  as  slightly  hoarse,  while  in  the  case  of  paralysis  of 
the  posterior  crico-aryta?noideus  (lesion  of  the  recurrent  nerve 
through  aneurism  of  the  aorla),  observed  by  Nicolas-Dui-anty,  he 
found  the  voice  rough  and  hoarse  (''muquej  enrouee"')- 

Bilateral  Paralysis  of  the  Crico-arytmnoidel  Posiici  Muscles, 

The  condition  now  under  consideration  is  one  of  the  gravest 
significance  among  the  paralyses  of  individual  laryngeal  muscles, 
because  upon  its  supervention  the  inspiratory  opening  of  the 
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glottis  is  extinguished,  and  true  stenosis  of  the  glottis  of  the 
highest  grade,  with  danger  of  asphyxia,  is  established. 

Our  knowledge  of  this  important  lesion  dates  from  within  the 
past  few  years.  The  first  observation  on  the  subject  was  made 
public  by  Gerhardt,  in  the  year  1862,  in  his  pioneer  work  on  Pai-al- 
ysis  of  the  Vocal  Cords.  The  number  of  individual  observations 
made  public  since  that  time  is  still  very  small.  After  throwing 
out  all  doubtful  cases  (especially  hysterical  ones,  although  I  con- 
sider these  as  belonging  here),  I  count  to-day  only  a  total  of  nine 
cases  of  complete  bilateral  paralysis  of  the  crico-arytaenoideus 
posticus,  as  follows:  one  case  reported  by  Gerhardt,  two  by 
Riegel,  and  one  case  each  by  Mackenzie,  Pentzoldt,  Feith,  Nico- 
las-Duranty,  Rehn,  and  myself.  In  spite  of  this  paucity  of 
material,  however,  the  portentous  picture  of  bilateral  paralysis 
of  the  posticus  muscle  may  be  considered  as  well  established  in 
its  most  essential  features. 

The  importance  of  the  subject  induces  me  to  reproduce,  in 
detail,  the  observations  just  mentioned. 

/.  OerhardVs  Ca9e. 

The  patient  was  an  elderly  physician,  who,  twenty-eight  years  before,  had  con- 
tracted catarrh  and  shortness  of  breath  as  the  result  of  a  severe  cold.  (His  brother 
is  said  to  have  suffered  from  inspiratory  dyspnoea  for  years,  and  finally  to  have  suc- 
cumbed thereto,  being  highly  cyanotic.  Results  of  post-mortem,  negative.)  The 
shortness  of  breath  persisted,  and  increased  every  winter,  the  inspiratory  dyspnoea 
becoming  especially  severe  since  the  application  of  lunar-caustic  within  the  larynx. 
At  the  time  that  Gerhardt  observed  him  the  patient  l)reathed  moderately  fast ,  every 
inspiration  was  audible,  and  powerful  inspirations  were  noisy,  as  in  a  case  of  croup. 
Expiration  was  noiseless,  easy,  and  short.  The  larynx  was  persistently  drawn  up- 
wards (by  the  thyro-hyoid  muscles),  which  made  breathing  easier.  The  same  effect 
was  produced  by  taking  the  sitting  posture,  with  the  body  bent  backwards  and 
towards  the  left.     At  the  same  time  he  had  a  full,  Ftrougly  resonant  bass  voice. 

Laryngoscopic  examination  showed  the  epiglottis  unchanged ;  the  mucous  mem- 
brane of  the  arytenoid  cartilages  somewhat  swollen  ;  the  false  vocal  cords  normal ; 
the  true  cords  showing  fine  stripes  of  red  in  some  places,  trembling  distinctly  on 
plionating  "  e^,"  Ifuving  a  harely  ris'ibU  slit  during  inspiration^  and  gaping  to  the 
width  of  about  a  line  during  expiration.  The  sensibility  of  the  laryng(;al  mucous 
membrane  was  fully  retained.  There  was  frequent  strangling  during  swallowing. 
The  uvula  and  soft  palate  were  uncommonly  decj^ly  seated.  The  mucous  membrane 
of  the  pharynx  was  almost  insensible  to  the  touch. 
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On  repeated  exumiuatioa  of  tlie  patient,  iu  addition  to  what  liad  hoen  fouQ^ 
before,  it  was  dmcoFered  tliut  thiii'e  wai  a  moderjite -sized,  unifurm,  bilateral 
broDr:hocele.  The  Uryngoflcope^  furthermore,  Bbowed  a  etroog  tendency  backwards 
on  the  part  of  tlic  arytenoid  cartihiyea,  aa  well  as  so  strong  a  juxtapoBition  of  the 
same  that  the  point  of  the  right  cartilage  lay  fioinewhat  beftire  and  above,  piio- 
cipally,  Uoweverj  on  top  of,  that  of  the  left. 

Electrical  and  other  treatment  alike  f&Ued  to  produce  any  result. 


IL  MUgeVa  Mm  Cam^ 

A  boy,  three  years  of  age,  who,  during  his  second  year,  had  gone  through  an 
attack  of  quiosy,  recovering  iu  eight  diiys  without  any  bad  resnlts,  wa8  seized 
during  hiB  third  year  with  an  uudefinablc  febrile  affection  of  the  chest  which  left 
hiiji  with  a  cough,  moderate  emaciation,  and  cyanosis  on  making  any  exertion. 
Finm  the  beginning  of  his  fifth  year  the  boy  breathed  somewhat  more  heavily. 
His  cough  was  infrequent  and  without  expectoration,  his  appetite  good.  On  even 
slight  bodily  exertion  there  was  snoring,  loudly  sonorous  respiration,  during  which 
the  patient  often  bent  hb  head  over  Jiiic'kwarda,  stretching  his  neck.  At  the  same 
time  his  voice  was  quite  clear  and  resonant. 

At  the  end  of  his  fifth  year  the  boy  was  hrctuglit  to  the  Cliildren's  Division  of 
the  Julius  Huspitul.  He  wns  found  to  he  weakly  ;  muscular  development  [uwir;  lh«' 
nostrils  dilating  on  inspiration  ;  the  lymphatic  glands  of  the  neck  swollen^  and  out? 
of  tbcm  suppurating.  The  iuspi rations  were  materially  lengthened  and  loudlt 
8(Jiiui'tMH ;  expirations  short  and  easy.  On  forced  inspiration  there  was  a  sinking  in 
of  the  iiitereostiil,  the  suj>ra-sterual  and  i?U[>ra'Clavicular  spaces,  and  a  markccl 
descent  of  the  larynx.     Other  conditJona,  negative. 

Laryngoscopic  inspection  showed  the  epiglottis  and  laryngeal  mucous  mem* 
hrane  to  he  pale ;  the  glottis,  even  during  quiet  breathing,  being  represented  oniy  by 
a  narrow  siit,  which  entirely  disapj^eared  on  forced  inspiration,  the  two  vocal  pn>- 
cesses  touching  each  other.  On  expiration,  the  vocal  cords  separate  again  to  tbi; 
extent  of  the  narrow  slit  first  described.  In  phonation  there  was  the  nonnal  juxta* 
jinsitiou  and  vibration  of  the  cords,  the  voice  being  clear  and  pure.  The  senaibililj 
of  the  laryngeal  mucous  membrane  was  normaL 

Therapeutic  interference  was  without  result.  An  acute  laryngitis  soon  made 
traeheotijmy  nccesf.ary,  aftt^r  which  the  breath ing  was  perfectly  easy, 

Sulisiquently  this  patient  developed  a  destructive  pneumonia,  and  an  attack  of 
measles  caused  death. 

Aotftpsy.— Both  recurrent  laryngeal  nerves  were  compressed  by  tense  connrctivf 
tissue.  The  left  one,  lying  beside  the  posterior  portion  of  the  aorta,  between  the 
(esophagus  and  traeheaj  was  glui'd  fast  to  the  latter,  and  above  that  [xiint  was  vcrj 
much  thinned.  The  right  recurrent  nerve  was  attached  by  cicatricial  tissue  to  lUe 
right    subclavian    artery,   two    centimetres  above    the    apex    of    the  right    lung. 

I  Berlin  kliiL  Wochensc^uilt,  18T2,  Noa  20  and  21 ;  18T3,  Nol  7. 
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The  right  posterior  crico-arytfenoidcus  muscle  was  almost  entirely  atrophied ; 
the  left  one  was  not  so  much  so.  The  pncumogastric  and  sympathetic  nerves 
were  normaL  Microscopic  examination  showed  atrophy  of  the  muscular  fasciculi 
with  loss  of  transverse  striation,  more  pronoimced  on  the  right  side  than  on  the  left 
The  other  laryngeal  muscles  were  normaL  The  peripheral  portions  of  both  recur- 
rent nerves  showed  nerve  fibres  that  had  undergone  fatty  degeneration  and  atrophy, 
together  with  others  that  were  well  preserved.  There  was  chronic  pneumonia  with 
bronchiectasis  and  cheesy  bronchial  glands. 


Ill,  EiegeTs  Second  Ca9e^ 

Towards  the  beginning  of  December,  1874,  a  man,  fifty-eight  years  of  age,  a 
tourists'  guide,  was  admitted  to  the  Citizens'  Hospital  in  Cologne,  claiming  to  have 
been  first  attacked  the  beginning  of  November  with  dyspnoea,  cough,  and  ex- 
pectoration. There  was  at  this  time  very  loud  and  greatly  prolonged  inspiration, 
which  could  be  heard  at  a  great  distance,  while  expiration  was  comparatively  shoH 
and  easy.  At  each  inspiratory  effort  the  larynx  was  much  depressed.  The  voice 
was  rough,  but  not  without  ring.  In  spite  of  the  most  extreme  dyspnoia,  the  number 
of  respirations  was  not  increased.  There  was  extensive  thickening  of  the  upper 
lobe  of  the  right  lung. 

During  respiration  the  vocal  cords  leave  but  a  very  narrow  slit  between  them, 
which  is  still  further  narrowed  during  every  deep  inspiration,  returning  to  its 
former  calibre  again  during  expiration.  The  right  vocal  cord  is  otherwise  normal ; 
the  left  is  slightly  reddened  on  its  inner  border,  and  has  a  small  superficial  erosion 
on  its  posterior  portion.  On  phonation,  the  vocal  cords  come  together  quite  to  the 
median  line,  and  in  the  succeeding  inspiration  separate  but  little. 

On  the  very  day  after  his  admission,  the  dyspnoea  increased  to  such  an  extent  as 
to  demand  tracheotomy.  The  relief  thereby  obtained  lasted  but  a  short  time,  and 
the  patient  soon  succumbed  to  his  lung  troubles. 

Post-Bortem.  extmlnttieii  revealed  the  following  conditions,  aside  from  the  phthisi- 
cal affection  of  the  lungs  and  the  ulcer  in  the  mucous  membrane  of  the  left  vocal 
cord.  The  posterior  crico-arytflenoidti  muscles  were  of  most  striking,  almost  white 
sinewy  appearance,  showing  hardly  a  trace  of  muscular  tissue,  while  all  the  other 
laryngeal  muscles  seemed  normaL  On  microscopic  examination,  the  former  showed 
much  connective  tissue  lying  between  the  muscular  bundles,  which  were  still  pre- 
served, but  which  showed  indistinct  transverse  striations  and  granular  cloudiness. 
Tlie  recurrent  and  pneumogastric  nerves  gave  no  evidences  of  microscopic  altera- 
tion. 

Accordingly  the  pathogenesis  of  the  atrophy  of  the  two  crico-arytcenoidei 
muscles  remained  unexplained. 

1  VoikmanrCB  Sammlung  klin.  Vortrage,  No.  95. 
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IK  Bmtaoldri  Cam. 

The  Buliject  was  a  woman  sixty-one  years  of  ag&^  the  widow  of  a  day-lal>orer, 
and  she  gave  the  liistory  of  former  sypliilia  and  cerebral  npop!e]fy.  There  were 
extensive,  cicEitrized,  Bj'phtUtic  defects  of  the  Koft  pnhite.  The  glottis  presented  a 
narrow  slit ;  the  relaxed  vocal  corda  being  drawn  downwards^  in  the  forni  of  a  fun- 
nel, during  inspiration*  The  cords  were  of  a  grayish  color;  the  other  portions  of 
the  upper  division  of  the  larynx  were  normal.  Tracheotomy  was  performed  on 
account  of  uecondary  pulmonary  alTcction,     Death  followed  in  a  few  days. 

Ihst-ttwr tern. —The  roots  of  the  pncumogastric  nerve  on  both  sides  were  slnkinglj 
thin  and  colored  gray.  The  spinal  accessory  was  affected  in  the  same  way.  There 
was  distinctly  gray  discoloration,  with  a  gelatinous  gloss  in  the  peripheral  prirtiitna 
of  the  optic  nerve;  serious  narrowing  of  the  trochlear  nerve ;  the  medulla  oblongata, 
at  the  level  of  the  olivary  bodies^  was  hard,  the  substance  of  the  bodies  tbemselvct 
being  ill  delintid,  Tlie  anterior  pyramids  were  distinctly  gray,  with  a  gelatinoiu 
gloss;  80  also  were  the  points  of  origin  of  both  pneumogastrica. 

Tlie  posterior  crico-aiytocnoidei  muscles  of  both  sides  were  of  a  pole  brownish- 
red,  shading  more  into  a  dun  color  than  did  the  other  muscles*  The  pnetimogastnc 
and  recurrent  laryngeal  nerves  of  the  left  side  were  somewlmt  narrower  and  shaded 
into  gniy.  Microscopically,  t lie  posterior  cricoarytienoidei  muscles  showed  indift* 
tinct  transverse  striat ion  of  a  part  of  their  primitive  muscular  filrres,  a  finely  graDQ- 
!ar  infiltration  of  fat^  the  majority  of  the  fibres  which  had  a  distinct  transverK 
strifltion  containing  yellow  pigment.  Tlie  other  biryngea!  muscles  showed  nomial 
Btriation  of  their  fibres.  In  the  pnenmogMstric  and  the  left  recurrent  nerves  most 
of  the  primitive  fibres  were  normal ;  but  lying  between  these  there  were,  in  part 
nonujd -sized  ami  in  part  distinctly  widened  film's,  with  well-marked  fatty  degencr- 
ati(jn  of  tlie  neurilemma,  the  interstitial  connective  tissue  being  increased,  with  an 
abundant  intermingling  of  fat  cells. 


K  FeitJi's  Ua$s, 

A  woman,  sixty-eight  years  of  age,  was  seized  with  acute  crysipelaa  of  the  face, 
having,  like  wise,  a  large  tumor  of  the  spleen.     On  tlie  ninth  day  the  fever  abated, 
and  desquamation  commenced.     Within  a  few  days  she  developed  double  pneo- 
mnnia,  to  which  was  added  dilhculty  of  swallowing  as  the  result  of  slight 
of  the  soft  palate.     Ilesolution  of  the  pneumonia  began  aJxjut  the  eleventh  day,  o^ 
three  weeks  after  the  commencement  of  the  ei^sipelas. 

At  tlie  end  t^f  the  sixth  week  frnm  the  beginning  of  the  attack  of  erjsipelaf, 
inspiratory  djspnma  waa  suddenly  added  to  the  difficulties  of  swaUawin^  which 
still  existed.  Within  a  few  days  tliis  dyspncca  increased  to  the  maximuxn ;  the  Toice, 
however,  continued  well  preserved  and  pure. 

Laryngogeoi>ic  examination  showed  tlmt  during  respiration  the  left  vocal  cord 
remained  almost  in  the  median  line,  the  right  a  little  more  to  the  outaide  of  the 
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mediaD  line.  There  was  normal  closure  of  the  glottis  in  phonation,  with  a  clear 
voice,  but  an  entire  failure  of  any  outward  movement  of  either  vocal  cord,  even 
during  deep  inspiration.  The  vocal  cords  and  the  rest  of  the  larynx  were  perfectly 
normal.  The  right  vocal  cord,  too,  was  gradually  moving  somewhat  nearer  to  the 
median  line. 

Two  days  later  laryngeal  dyspncea  required  the  performance  of  tracheotomy, 
which  was  followed  by  immediate  relief.  The  paralysis  of  the  soft  palate  was 
entirely  cured  by  the  application  of  electricity,  which,  however,  produced  no  effect 
upon  the  paralysis  of  the  posterior  crico-arytenoid  muscles.  Subcutaneous  injections 
of  strychnine  were  also  without  any  result 

Aside  from  the  disagreeable  necessity  of  wearing  the  tracheal  tube,  the  patient 
thereafter  enjoyed  perfect  comfort. 


VI.   Von  ZiemsserCs  Cdse, 

Christian  Kalt^nhauser,  age  twenty-six,  a  l)aker's  apprentice,  who,  with  the 
exception  of  some  insignificant  disease  of  the  genital  organs  at  the  age  of  sixteen, 
had  always  been  well  and  very  strong,  was  seized,  without  any  demonstrable  cause, 
on  New  Year's  Day  of  1871,  with  dyspnoea  and  very  noisy  ("  howling")  inspiration. 
At  first  this  disturbance  only  appeared  at  night,  so  that  he  was  first  informed  of  it 
by  his  room-mates,  who  were  disturbed  during  sleep  by  his  noisy  breathing.  Grad- 
ually the  difl[iculty  showed  itself  during  the  day  too,  tliougli  at  first  only  on  his 
making  some  unusual  muscular  effort  while  at  work,  on  his  climbing  stairs,  on 
suffering  from  mental  excitement,  etc.  In  the  meantime  the  stridor  at  night  had 
grown  so  loud  that  his  fellow-apprentices  refused  to  sleep  with  him.  For  this 
reason  the  patient  lost  his  situation,  and  after  that  was  always  soon  dismissed 
wherever  he  secured  employment.  He  claims  to  have  been  somewhat  hoarse,  and 
to  have  had  a  sense  of  dryness  in  the  throat  ever  since  his  troubles  began ;  also  to 
have  suffered  somewhat  from  a  cough,  which  caused  extreme  dyspna?a  whenever  the 
mucus  was  not  readily  loosened.  At  the  same  time  he  says  that  he  never  had  true 
suffocative  attacks.  There  was  never  any  headache,  nor  other  disturbance  of  the 
nervous  system,  nor  of  any  other  organ.  His  appetite  was  always  good,  and  the 
condition  of  his  bowels  normal. 

On  the  11th  of  August,  1871,  seven  months  and  a  half  after  the  beginning  of  his 
troubles,  the  patient  found  himself  compelled  to  take  shelter  in  the  Medical  Clinic 
at  Erlangen.  Tlie  dyspna?a  was  moderate.  Tliere  was  loud  stridor  with  every  in- 
spiration, even  the  most  quiet ;  and  on  forced  inspiration  this  increased  to  a  howl 
that  was  audible  in  the  street.  Every  inspiration,  especially  if  forced,  was  accom- 
panied by  powerful  contraction  of  the  stcmo-cleido-niastoid  muscles,  sinkinij:  in- 
ward of  the  supra-sternal  and  supra-clavicular  region,  and  great  descent  of  the 
larynx.     The  aire  of  the  nose  remained  at  rest,  and  there  was  no  'cyanosis. 

Laryngoscopic  examination  showed  closure  of  the  glottis,  leaving  but  an  extremely 
narrow  slit,  wliich  was  a  little  widened  on  expiration.  The  mucous  membrane  of  the 
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Tocal  cords  and  the  arytenoid  cartilages  was  feebly  injected ;  phonatian  was  nonntl. 
the  quality  of  the  Toice  being  soraewhat  hoarse.  There  was  slightly  incn?a«eJ 
resonance  on  percnasion  at  the  apex  of  the  right  lung,  the  respiratory  nmmiur  there 
being,  however,  normal.  A  swelling,  of  the  size  of  a  goose-egg  and  of  eartilaginooi 
consiijtencj,  was  ia  the  right  testicle  and  epididymis,  aa  well  as  hardening  of  the 
left  testicle.  liia  pulse  was  small  and  sofL  Examination  in  other  directioni 
resulted  negatively  ;   especially  were  there  no  traces  of  syphilis. 

The  diagnosis  of  paralysis  of  the  posterior  crico-ttryt^noidei  muscles  was  mad^ 
and,  in  Tiew  of  the  absence  of  any  ftxed  points,  the  nature  of  the  paralyBi^  was  left 
tindetennined. 

After  the  first  night  the  patient  had  to  be  removed  to  an  isolated  room  on  the 
ground  floor,  out  of  regard  to  the  earnest  protestations  of  all  the  other  patients  in 
his  own  and  the  neighboring  wards,  none  of  whom  conld  sleep  on  account  of  the 
prodigiously  loud  stridor,  w*hilc  the  patient  slept  soundly  (as  was  repeatedly  de- 
termict'd  l)y  the  nurses  and  ourselves),  and  was  n>uch  more  noisy  then  than  wb^ 
awake.  But  even  this  room  had  to  bo  vacated,  for  his  "  howls  '*  penetrated  to  the 
floor  above,  disturbing  the  sloep  of  the  patients  in  the  wards  over  him.  He  was 
then  placed  alone  in  a  barrack  in  the  garden. 

The  treatment  consisted  in  the  local  application  of  the  induced  and  the  constant 
current  (alternately)  to  the  paralysed  muscle,  by  way  of  the  pharynx,  as  well  aa  ia 
[>ercutaneoua  faradisation  after  the  pharyngeal  treatment  was  ended.  Within  four 
or  Hve  clays  there  could  be  no  question  about  the  l>eneficial  effect  produced,  and  by 
the  eiglith  day  there  was  no  longer  any  stridor  when  the  patient  was  awake^  while 
during  sleep  it  still  showed  itself  to  a  moderate  degree*  The  mirror  showed  a  mach 
larger  inspimtory  widening  of  the  glottis,  though  it  was  not  yet  normaL  The 
movements  of  the  right  vocal  cord  and  arytenoid  cartilage  were  still  more  sluggish 
than  those  of  the  left 

On  the  29th  the  difficulty  seemed  entirely  removed,  and  the  experiment  of  disooci- 
t inning  the  electricity  was  therefore  tried.  During  the  night  of  the  1st  to  the 
2d  of  8epteml>er  a  very  severe  relapse  occurred;  whereupon  electricity  was  resumed 
on  the  2d,  with  the  best  of  results  for  the  following  night.  This  treatment  was  then 
continued  regularly  till  the  middle  of  the  month.  From  that  time  until  he  left 
the  hospital,  on  the  2flth  of  Septemberj  no  further  difficulty  was  experienced,  so  thai 
the  patient  might  be  considered  as  cured. 

Unfortunately  nothing  could  be  learned  of  tho  man'^a  farther  career,  as  be  left 
the  city. 

VTL  MachmMi  Can, 

An  American,  sixty- one  years  of  age,  claims  to  have  had  a  weak  Toice  i 
past  thirty  yean.     For  eighteen  years  he  has  from  time  to  time  had  crampi 
throat.     During  the  post  seven  or  eight  years  he  has  suffered  from  djapnci 
late,  especially  on  making  any  special  effort,  such  as  climbing  stairi,  a  loi 
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loos  sound  accompanies  it  This  is  so  load  during  sleep  that  it  disturbs  sleepers  in 
the  next  room.  Within  the  last  five  or  six  mouths  all  his  difficulties  have  materially 
increased,  and  he  has  a  peculiar  cough  and  expectoration,  especially  in  the  morning. 
He  is  emaciated  and  of  a  pale,  sallow,  complexion. 

Laryngoscopic  examination  shows  the  inner  border  of  the  yocal  cords  lying 
near  the  median  line,  the  glottis  not  wider  than  one-sixteenth  of  an  inch,  enlarg- 
ing, on  forced  expiration,  to  about  one-eighth  of  an  inch.  On  phonation,  the  pearly 
white  vocal  cords  approximate  each  other.  The  luugs  and  other  organs  are  healthy. 
Tracheotomy  was  proposed,  but  was  refused  by  the  patient 
He  spent  the  winter  in  Italy,  took  cold  during  the  spring  while  crossing  the 
Alps,  and  was  in  such  danger  of  suffocation  that  on  his  arrival  at  Geneva  tra- 
cheotomy had  to  be  performed.  Some  months  later  Mackenzie  found  his  general 
condition  improved ;  the  glottis,  also,  seemed  somewhat  wider  during  inspiration. 
The  patient  continued  to  wear  the  canula. 


VIIL—RehrCs  Case, 

A  weak,  anaemic  boy,  thirteen  years  of  age,  who  was  convalescing  from  a  severe 
attack  of  typhoid  fever,  which  had  run  its  course  accompanied  by  alarming  cardiac 
weakness,  was  attacked,  foui*teen  days  after  the  cessation  of  fever,  with  laryngeal 
dyspnoea  on  moving.  This  was,  on  the  present  occasion,  aggravated  to  the  high- 
est degree  by  his  taking  a  walk.  During  inspiration  the  larynx  moved  forcibly 
downwards,  the  supra-sternal  region  sank  inwards,  etc.  His  inspirations,  which  were 
long  drawn,were  accompanied  with  loud  stridor,  the  expirations  were  quick  and 
easy.  There  was  moderate  bronchitis.  His  voice  was  weak,  but  perfectly  clear. 
There  was  great  muscular  weakness,  especially  in  the  legs.  Tracheotomy  was  per- 
formed on  the  following  day. 

The  laryngoscopic  examination,  which  was  now  rendered  possible,  showed  a 
normal  mucous  membrane,  the  glottis  presenting  a  narrow  slit,  which  was  promptly 
and  completely  closed  on  attempts  at  phonation.  On  forced  inspiration,  there  was 
complete  linear  closure  of  the  glottis.  It  was  impossible  for  the  vocal  cords  to  be 
moved  outwards.     The  treatment  was  supporting.     Strychnine  produced  no  effect. 

About  eight  weeks  after  the  tracheotomy,  the  vocal  cords  showed  a  gradual 
return  of  their  power  to  move  outwards,  the  left  doing  better  than  the  riglit 

Fifteen  weeks  after  the  operation  the  canula  was  removed.  Breathing  was  at 
first  still  accompanied  with  a  distinct  stridor,  but  the  patient  obtained  air  enough, 
even  after  he  had  contracted  an  attack  of  acute  laryngitis.  He  recovered  slowly, 
but  was  able  to  walk  fast  and  even  to  run  some  distance  without  trouble.  Laryn- 
goscopic exploration  shows  that  the  right  vocal  cord  is  behind  the  left,  in  point  of 
progress. 

TX. — Nicholas  Diiranty^s  Case. 
Abb(;  X.,  twenty-seven   years  old,  slender,   lean,  pale,  had   suffered  for  five 
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montlis  from  aphonia,  his  voico  Imving  ItJst  its  power  several  monthfi  before. 
Walking  caused  a  sense  of  auffocatiou,  which  was  increased  on  climbing  srtairs.  He 
"Wiia  incapacitated  for  all  intellectuul  cffortt  spent  sleepless  nights,  liad  very  frequent 
nocturnal  emissions^  and  a  capricious  appetite.  He  liad  no  cougli ;  the  organs  of  the 
cliest  were  normal ;  no  evidt'nco  of  any  her*?flitary  tamt.  All  remedies  thufi  far 
applied^ — including  hydrotlierapcutics,  etc. — hati  been  without  results. 

Laryngoacopic  exaniinatiuu :  The  laryngt?al  mucous  membnitie  was  slightly 
injected^  Tlie  vocal  cords,  rosy  in  color^  stood  immovable,  w^ith  their  Ixirders  near 
to  tlie  median  line,  separated  by  a  sMt  of  aljotit  two  mm,  wide,  and  change  their 
position  but  very  little  in  the  moat  varied  movements  of  resplratioiL 

The  hypenemia  of  tlie  mucous  membrane  was  relieved  by  weak  solutions  of 
nitrate  of  silver ;  but  the  position  of  the  cords  was  in  no  way  improved  thereby, 
nor  by  the  local  application  of  electricity  for  a  month.  A  residence  of  two  months 
in  the  country  improved  the  general  nutrition ;  and,  after  tliis  time,  the  vocal  cordSi 
tofs  appL*arcd  to  move  further  from  one  another, 

Nothing  is  known  of  the  further  course  of  the  patient. 

Aside  from  these  niee  cases,  some  others  have  been  obserFed. 
wliieh  in  all  probability  belong  here,  but  which  it  is  probably 
better  to  leave  out  of  the  account,  because  some  authors  ara 
opposed  to  their  admission  to  the  same  class  as  those  ^iven 
above.  Sucli  are  Biermer's  cases,  Pentzoldt's  Case  II.  (hysterical 
paralysis  of  the  crico-ary  ta?noideus  posticus),  and  a  case  of  pa- 
resis of  this  muscle  by  the  same  author,'  then  my  own  second 
case  (hysterical  i)aralysis),  and  finally  a  case  of  Hansen's  ^  (syphi- 
litic laryngeal  affection  witii  paralysis  of  the  posticus  muscle 
and  almost  complete  cure  by  the  inunction  treatment). 

So  far  as  their  bearing  on  etiology  is  concerned,  the  above 
cases  stand  as  follows :  Only  two  of  them  give  any  evidence  as 
to  the  causes  of  this  serious  form  of  paralysis,  viz.,  Riegel's  and 
Peutzohlt's  cases.  In  both  of  tliem  post-mortem  examinations 
sliowed  it  to  be  higldy  probable  that  they  depended,  essentially, 
npfvii  a  primary  neuropathic  paralysis — in  one  instance  of  the 
trunk  of  the  recurrent,  in  the  other  of  the  trunks  of  the  pneu- 
mogastric  and  spinal  accessory  ;  while  in  Riegel's  second  case 
the  muscles  were  found  degenerated,  but  the  nerves  intact.  The 
remaining  observations  contribute  but  little  towai*ds  elucidating 


»  DeutjichGfi  Archiv  f ,  klin.  ^ledicin.  1675,  Bd.  XV.  p.  004. 

^  EiD  Fall  von  ificjUrfcer  Labmung  der  Glottisoffner  mit  relatiYer  HeUtm^.  PetenbL 
med.  Wocheoschr.  1870,  No,  0. 
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the  pathogenesis.  In  one  instance  the  trouble  began  with  catar- 
rhal conditions  (Gerhard t) ;  in  Rehn's  case  it  was  preceded  by 
typhoid  fever;  *  in  Feith's  by  erysipelas  with  secondary  pneu- 
monia. In  Mackenzie's  and  Nicholas-Duranty's  cases,  and  in 
my  own,  the  pathogenesis  remains  entirely  obscure.  Finally,  it 
is  very  probable  that  hysteria  may  lead  to  transitory  paralysis 
of  these  muscles. 

With  regard  to  age^  we  find  all  periods  represented,  the 
patients  being  respectively  5,  13,  26,  27,  58,  61  (twice),  and  08 
years  of  age.  Gerhardt  does  not  give  the  age  of  his  patient 
exactly,  but  he  was  well  on  in  years. 

As  to  sex^  seven  of  those  attacked  were  males  and  two 
females. 

The  symptoms,  according  to  the  record  of  cases  thus  far 
before  us,  are  very  striking.  They  consist  of  the  very  gradual 
development  of  purely  Inspiratory  laryngeal  dyspncea^  gener- 
ally  without  catarrh  or  disturbances  of  voice.  Moderate  catar- 
rhal manifestations  and  the  change  to  a  deep,  rough  voice  con- 
stitute the  exception.  The  signs  of  laryngeal  stenosis  on  inspira- 
tion grow  gradually  till  they  reach  the  highest  grade ;  so,  whereas 
at  first  the  inspiratory  stridor  only  appears  on  making  some 
unusual  bodily  exertion,  such  as  climbing  stairs,  it  afterwards 
becomes  permanent,  even  on  lying  quietly  in  the  horizontal  pos- 
ture, and  especially  during  sleep.  At  the  same  time  expiration 
usually  remains  quite  free,  and  the  voice  loud  and  clear.  These 
symptoms  alone  enable  one  to  arrive  at  a  diagnosis  with  a  great 
degree  of  probability.  Laryngoscopic  examination,  however, 
raises  this  to  certainty.  The  mirror  shows  the  glottis  trans- 
formed into  a  narrow  slit^  which  narrows  itself  still  further 
during  inspiration  ;  or,  speaking  more  correctly,  it  is  still  fur- 
ther narrowed  by  the  excess  of  the  external  atmospheric  pressure 

'  Rehn  concludes  that  it  was  myopathic  paralysis  as  the  result  of  typhous  muscular 
degeneration,  which  had  localized  itself  in  the  posterior  crico-arytenoid  muscles,  be- 
cause, in  breathing,  these  muscles  have  to  be  unceasingly  active,  and  are  therefore,  like 
the  heart,  most  disposed  to  disintegration.  This  theory  is  certainly,  to  a  very  g^eat 
degree,  upset  by  the  usual  absence  of  paralysis  of  these  muscles  in  typhoid  fever ;  still 
it  should  stimulate  us  to  an  examination  of  the  posterior  crico-arytenoid  muscles  in  the 
bodies  of  persons  who  have  died  of  typhoid  fever. 
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over  that  of  the  rarefied  air  within  the  tmchea,  while  an  expira- 
tion the  glottis  returns  to  its  original  size.  On  phonatioa  the 
linear  slit  is  narrowed  in  a  normal  manner,  and  tlie  vibrations  of 
the  vocal  cords  show  nothing  abnormal. 

Inspimtion,  therefore,  causes  loud 
sounding  vibrations  of  the  voc^l  cords^ 
ivhich  are  pushed  forward  to  the  mid- 
dle, while  expiration  takes  pla<Mi  un- 
hindered,  is  short  and  noiseless.  It  is, 
nevertlieless,  a  singular  fact  that  the 
Flu.  i&.  formation  of  the  voice  so  seldom  under- 

pJ^fi'^^Pific^urTtXSdJf I?'  the     goes  any  change,  so  far  as  richness  and 

quality  of  tone  and  pitch  are  concerned, 
seeing  that  the  posterior  fixation  of  the  arytenoid  cartilages, 
through  the  posterior  crico-arytenoid  muscles,  has  failed.  In 
the  meanwhile  we  can  hereby  onh^  be  led  to  the  conchisiou  that 
the  action  of  these  muscles  is  of  no  material  consequence  in  the 
act  of  rendering  the  vocal  cords  tense  for  plionation  in  the 
median  position,  such  as  occui's  in  talking  quietly.  It  still  re- 
mains to  be  settled  whether  patients  with  paralysis  of  these 
muscles  retain  or  lose  the  power  of  singing  in  the  higher  regis- 
ters, wiierein  the  action  of  these  muscles  might  be  of  vitul  conse- 
quence. 

All  the  other  disturbances  result  from  the  narrowing  of  the 
glottis,  and  are  the  usual  sequels  of  stenosis  of  the  glottis  and  of 
the  disturbance  caused  thereby  to  the  interchange  of  gases  in  the 
lungs. 

The  diagnosis  will  but  seldom  present  any  difficulties.  The 
conditions  most  likely  to  be  confounded  with  this  are  anchylosis 
and  the  growing  together  of  the  two  arytenoid  cartilages.  An 
instructive  case  of  this  kind  has  recently  been  published  by  Sidlo. 
and  may  here  be  given  in  brief,  just  because  it  was  during  life 
regarded  as  paralysis  of  the  posterior  crico-arytenoid  muscles. 

F.  B.,  au  ia  fan  try  soldier,  twenty-two  years  old,  who  had  for  a  long  time  becD 
ci>mpluiiiirig  of  his  cheat,  was  taken  nick,  seven  weeks  l>efore  he  catered  the  hosjiital, 
witli  cuugh  aad  hoarseness,  to  which  difficulty  of  awallowinfT  T;vas  soon  added. 
Deglutition  was  no  longer  accutn[>li8hcd  easily  and  witli  certainty ;  after  a  while 
pieces  of  fuod  and  fluids  got  stuck  in  his  throat,  producing  a  BCBse  of  suffocatioii, 
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which  did  not  cease  until  the  article  of  food  was  expelled  from  the  mouth  or  nose 
with  violent  coughing  and  retching.     There  were  positively  no  sensations  of  pain. 

About  the  same  time  laryngeal  dyspnoea  set  in,  especially  on  climbing  stairs, 
and  finally  there  was  loud  and  difficult  breathing  day  and  night.  The  hoarseness 
and  cough  persisted,  and  he  had  no  appetite. 

On  admission  into  the  hospital  a  moderately  loud,  prolonged  inspiratory  and 
expiratory  noise  could  be  perceived,  even  at  some  distance.  His  voice  was  weak 
and  hoarse.  There  was  moderate  cyanosis  of  the  face,  considerable  inspiratory  dys- 
pnoea, sinking  of  the  hollows  over  the  sternum  and  clavicle,  contraction  of  the 
stemocleido- mastoid  muscles,  great  descent  of  the  larynx  on  inspiration. 

Laryngoscopic  Examination. — ^The  dark-red,  greatly  swelled  vocal  cords  and 
false  cords  are  in  immediate  contact  with  one  another  throughout  the  anterior  third 
of  their  extent.  The  anterior  surface  of  the  posterior  laryngeal  wall,  especially  at 
the  level  of  the  vocal  cords,  was  strongly  bulged  forward.  Here  there  were  some 
shallow  excoriations  as  well  as  grayish- white  indentations  of  the  mucous  membrane. 
The  vocal  cords  were  entirely  immovable  during  respiration.  During  phonation 
they  moved  towards  each  other,  without  reaching  one  another  in  their  posterior  por- 
tion, where,  therefore,  the  glottis  slightly  yawned. 

The  apex  of  the  left  lung  was  infiltrated,  fever  high,  with  night  sweats  and 
emaciation. 

Several  weeks  later  there  was  an  abatement  of  the  fever,  an  improvement  of  the 
general  condition  and  of  the  inflammatory  disturbances  on  the  laryngeal  mucous 
membrane.  The  glottis  at  the  same  time  seemed  even  more  contracted,  and  grew 
still  more  narrow  on  inspiration. 

In  four  weeks  more  the  glottis  had  closed  to  a  barely  perceptible  slit,  the  ary- 
tenoid cartilages  being  in  immediate  contact.  There  was  stridulous  inspiration 
and  noiseless  expiration.  The  patient  was  now  treated  by  catheterization  of  the 
glottis,  and  with  so  good  a  result  that  the  glottis  was  brought  up  to  half  of  its 
natural  size,  and  he  was  able  to  breathe  noiselessly  during  the  day,  even  on  making 
a  moderate  degree  of  exertion,  while  during  sleep  a  somewhat  louder  inspiratory 
sound  was  heard,  though  not  enough  to  disturl>  those  about  him. 

Several  months  afterwards  he  was  seized  with  pneumonia.  Stenosis  of  the 
glottis  rapidly  increased  to  such  a  degree  that  tracheotomy  had  to  be  undertaken. 
Three  days  later  he  died. 

Pbst-viortem  examination  showed  pleuro-pneumonia  and  a  tubercular  deposit  at 
the  apex  of  the  left  lung.  Aside  from  this,  there  was  dislocation  of  both  arytenoid 
cartilages  on  the  anterior  surface  of  the  plate  of  the  cricoid  cartilage,  their  bodies 
lying  in  a  horizontal  position,  and  the  two  surfaces  of  the  arytenoids  facing  each 
other  being  closely  united  by  cicatricial  tissue.  There  was  a  stellate  cicatrix  in  the 
mucous  membrane  of  the  posterior  laryngeal  wall,  and  atrophy  of  both  posterior 
crico-arytenoid  muscles  and  of  the  arytoenoidcus  muscle.  The  recurrent  laryngeal 
nerves  were  intact. 

Evidently,  in  this  case,  a  deep  ulcer  (probably  syphilitic)  on 
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the  posterior  wall  of  the  larynx  had  healed,  and  the  shrinking 
of  the  cicatricial  connective  tissue  beneath  and  between  the 
arytenoid  cartilages  bad  not  only  caused  them  to  unite  insepa- 
rably with  one  another,  but  had  also  dislocated  them  downwards 
and  forwards.  The  atrophy  of  tlie  posterior  crico-arytenuid 
muscles  and  of  the  arytaenoideus  might  be  attributed  to  the 
complete  cessation  of  their  function  aa  the  result  of  the  mechani- 
cal immobility  of  the  arytenoid  cartilages. 

We  see  how  the  diagnosis  in  this  case  was  rendered  difficult 
by  a  very  peculiar  and  certainly  very  rare  combination. 

The  only  circumstances  under  wliich  there  might  be  difficulty 
in  distinguishing  between  paralysis  of  the  posterior  cricc>-ary- 
tenoid  muscles  and  cramp  of  their  antagonists^  the  adductors 
and  tensors  of  the  vocal  cords,  are  these  :  on  the  one  liand,  when 
tlie  inspiratory  laryngeal  dyspnoea  and  the  characteristic  laryn- 
goscopic  image  are  very  acutely  developed  and  rapidly  ivach 
their  higliest  grade,  and,  on  the  other,  when  these  disturbances 
are  quickly  evanescent,  and  occur  in  a  hysterical  individuah  who 
is,  otherwise,  also  subject  to  frequent  cramps.  Tlie  question  has 
bern  raised  whether  stenosis  of  the  glottis  in  hysterical  subjects, 
whicli  may  last  for  hours  or  days,  as  has  been  observed  by 
Eii^rnier,  Pentzoldt,  and  myself,  is  to  be  regarded  as  ci-amp  ur 
as  paralysis.  Basing  my  opinion  on  the  observation  of  niy  own 
case,  which  is  entirely  similar  to  that  of  Pentzoldt,  I  must  coin- 
cide in  his  opinion  that  the  stenosis  of  the  glottis  is  of  paralytic 
and  not  of  spastic  nature.  I  have  frequently  seen  &|>astic 
stenosis  of  tlio  higliest  grade  in  adults,  especially  in  hj^stericiil 
subjects  ;  but  the  picture  presented  by  these  spasms  of  the 
glottis  is  a  very  different  thing  from  the  one  under  considei-ation. 
It  ajjpears  to  me  that,  on  the  oim  liand,  the  persistent  narrowing 
of  the  glottis  for  days  and  weeks,  the  absence  of  free  intervals, 
the  increase  of  the  stenosis  by  lateral  pressure,  which  Pentzoldt 
and  I  were  able  to  demonstrate,  the  disappearance  of  stenosis  on 
the  occurrence  of  general  convulsions  (Pentzoldt),  and  the  rarity 
i>i  long-continued  glottic  cramps  ;  and,  on  the  other  hand,  the 
frequency  of  paralysis  and  paresis  of  the  laryngeal  mascles  in 
hysterical  subjects,  all  argue  in  favor  of  a  transitory  paralysis 
or  paresis  of  the  posterior  crico-arytenoid  muscles* 
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I  abstain  from  entering  any  further  upon  this  question 
and  from  introducing  the  observations  of  Biermer,  Pentzoldt,  and 
myself,  because  a  larger  amount  of  material  seems  to  be  neces- 
sary in  order  to  settle  the  matter  conclusively. 

The  course  ot  paralysis  of  the  crico-arytaenoideus  posticus  has 
hitherto  almost  always  been  chronic.  Feith's  case,  where  the 
paralysis  set  in  during  convalescence  from  erysipelas  faciei  and 
pneumonia,  is  the  only  one  in  which  stenosis  reached  such  a 
height  within  a  few  days  that  tracheotomy  had  to  be  performed. 
In  the  remaining  cases  the  difficulty  usually  dragged  through 
many  years.  The  stenosis  seems  to  develop  itself  quite  gradual- 
ly, for  the  reason  that  the  antagonists  of  the  posticus  muscles 
only  gradually  gain  the  ascendency  and  fall  into  a  state  of  con- 
traction (Schech,  Riegel).  In  some  cases  the  affection  comes  to 
a  standstill  at  a  moderate  stage  of  development,  so  that  trache- 
otomy does  not  become  necessary  ;  in  some  few  it  may  even 
recede  (my  own  case,  those  of  Hansen  and  Rehn,  as  well  as 
hysterical  paralyses).  When  the  paralysis  has  existed  un- 
changed for  years,  there  seems  to  be  no  prospect  for  a  cure  and 
for  removal  of  the  tracheal  canula. 

Tracheotomy  was  necessary  in  six  cases  (Riegel' s  Cases  1  and 
2,  Pentzoldt' s,  Mackenzie's,  Feith's,  and  Rehn's) ;  it  was  not  re- 
quired in  three,  viz.,  in  those  of  Gerhard t,  Nicolas-Duranty,  and 
myself — furthermore,  in  the  hysterical  paralyses  seen  by  Pent- 
zoldt and  myself  ;  and,  finally,  in  the  case  of  paresis  which 
Pentzoldt  published.  The  only  cures  were  in  my  own  case,  in 
those  of  Hansen  and  Rehn,  and  in  the  hysterical  cases  ;  but  even 
in  these  the  patients  were  not  long  enough  under  observation  to 
exclude  the  possibility  of  relapses. 

Paralysis  of  the  Crico-arytcenoideus  Lateralis  Muscle. 

The  number  of  cases  of  paralysis  of  the  lateralis  muscle 
hitherto  observed  is  very  small.  I  only  find  them  recorded  by 
Mackenzie  and  Nicolas-Duranty,  their  rei)orts  representing  both 
unilateral  and  bilateral  paralysis.  According  to  the  nomographic 
outlines  given,  however,  these  observations  leave  room  for  the 
supposition  that  they  may  have  been  cases  of  total  paralysis  of 
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the  recurrent  laryngeal  nervej  or,  at  least,  that  thn  pai^alysis  of 
the  lateralis  may  not  have  been  isolated.  For  this  reason 
Mackenzie  designates  his  case  as  paralysis  of  the  adductors 
(1.  c,  pp.  13  and  53), 

The  picture  presented  by  the  disease  will  vary  materially,  aa 
a  matter  of  course,  according  as  the  crico-aryta^noideus  lateralis 
is  affected  alone  or  simultaneously  Avith  the  rest  of  the  antago- 
nists of  the  posterior  crico-aryt^uoideus  (the  thyro-arytSBnoidei 
muscles  and  the  aryta^noideus).  In  the  latter  case  the  glottis  will 
be  opened  to  the  utmost  extent,  the  vocal  cords  will  be  held 
firmly  against  the  lateral  walls  and  be  incapable  of  any  move- 
ment towards  tlie  median  line. 

Nicoias-Duranty^s  case  of  bilateral  paralysis  eeema  to  have  been  of  this  charac- 
ter (L  c,  p.  35),  In  this  patient^  who  was  a  girl  fifteen  years  old,  the  tocaI  cord* 
stood  "  immoMl'es  sur  Us  c6th  du  hirytut,'''^  Tke  removal  of  the  catarrhal  conditioill 
wliicU  existed  at  the  same  time  made  no  difference  in  the  positmn  of  the  Toed 
cords  nor  in  the  absolute  aphonia.  On  the  other  haad,  a  complete  and  pennaoeot 
cure  was  accouipllBhed  by  lociil  treatment  with  electricity  for  four  weeks. 

In  the  cmQ  of  uoilatdral  paralysis  of  tlie  lateralis  which  Nicolaa-Dunuity 
reports  (L  c,  p*  36)  as  occurring  in  a  man  thirty-four  years  old,  who  Bufft'rMi  from 
hiiiirsencssj  tlie  riglit  vocal  cord  was  immovably  fixed  against  the  side  of  the 
larynx,  and  no  change  was  produced  either  by  the  respiratory  act  or  by  attempts 
»t  phonatiun.  Treatment  by  electricity  and  by  the  nse  of  a  sulutiun  of  tannin 
effected  a  rapid  cure. 

If  tlie  thyreo-arytsBnoidei  mnscles  and  the  arytfenoideus  are 
intact,  then  the  vocal  cord  will  necessarily  retain  to  a  certain 
extent  the  power  of  moving  inwards  and  of  tension.  The  snm 
of  the  distnrbances  due  to  this  condition,  as  noticed  in  the 
formation  of  tlie  voice  or  as  seen  in  the  laryngeal  mirror,  ca^nnot 
at  present  be  fixed,  in  view  of  the  absence  of  observations  of 
iinequivoral  isolated  paralysis  of  the  lateralis  in  man  and  of 
experimental  testa  of  this  question  on  animals.  Therefore,  at 
present  no  picture  of  isolated  paralysis  of  the  lateml  crico-ary- 
tenoid  mnscle  can  be  presented,  tinless  it  is  to  be  of  ptu^ly 
theoretical  construction. 

Paralysis  of  the  ArptcEnoideus  Muscle. 
The  arytaenoideus  mnscle,  in  spite  of  being  exposed  by 
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position  to  the  most  varied  injuries — I  mention  only  the  exces- 
sively frequent  catarrhal  and  ulcerative  processes  of  its  investing 
mucous  membrane — is  still  comparatively  seldom  the  seat  of 
isolated  paralysis.  The  cause  of  such  paralysis,  whether  occur- 
ring alone  or  in  connection  with  that  of  other  muscles,  is  most 
frequently  to  be  found  in  acute  catarrh  of  the  posterior  portion 
of  the  upper  laryngeal  cavity,  in  undue  exertion  of  the  organs  of 
speech,  and,  finally,  in  hysterical  influences. 

The  voice  is  quite  hoarse.  Inspection  reveals  the  fact,  aside 
from  the  catarrhal  and  other  disturb- 
ances, that  both  vocal  cords  are  normal- 
ly approximated  to  one  another  during 
phonation  in  the  anterior  two-thirds, 
while  the  cartilaginous  portion  of  the 
glottis  presents  an  open  triangle, 
through  which  the  air  escapes  in  a 
very  perceptible  manner. 


Fio.  47. 

ParalyRls  of  the  arytaanoideofl  in  acato 
laryngitis. 


In  the  case  from  which  the  accompanying  diagram  (Fig.  47)  was  taken,  the 
condition  was  that  of  very  severe  acute  catarrh  of  the  larynx,  in  a  beer-brewer  who, 
while  drunk,  had  sung  loudly  and  shouted  for  a  long  time. 

Not  un  frequently  the  arytaenoideus  is  subject  to  paralysis  or 
paresis  simultaneously  with  other  muscles  having  a  similar  func- 
tion, especially  the  lateral  crico-arytsenoidei  and  the  thyro- 
arytsenoidei.  This  probably  occurs  most  frequently  in  connec- 
tion with  paresis  of  the  thyro-arytsenoideus  internus,  while  the 
lateral  crico-arytaenoideus  remains  intact,  a  laryngoscopic  repre- 
sentation of  which  will  be  given  further  on,  under  the  head  of 
Paralysis  of  the  Internal  Thyro-arytsenoideus. 


Paralysis  of  the  TTiyro-arytcsnoideus   Internus   Muscle^   or 
Musculus  Olottidis. 

This  pair  of  muscles  seems  to  be  affected  more  often  than 
any  others  with  paralysis  and  paresis.  The  explanation  of  this 
is  easy  enough.  The  exposed  position  of  the  muscle  in  the  vocal 
cord  and  the  great  demand  made  upon  this  pair  of  muscles  in  all 
the  more  delicate  processes  of  phonation,  are  enough  to  account 
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for  the  occurrence  of  disease  of  the  inascle,  as  well  as  of  its 
motor  nerves,  as  the  result  of  severe  and  long-continued  catarrh, 
of  continuous  over-exertion  of  the  voice  in  prolonged  speaking, 
singing,  loud  crying,  and  calling.  Tlien  hysteria,  above  all  else, 
is  liable  to  select  this  muscle  as  its  victim,  either  alone  or  in 
connection  with  other  muscles — ^for  instancej  the  arytiBnoideus  or 
the  crico-thyreoideus-  Paralysis  or  paresis  of  the  internus  is  the 
most  cointnon  cause  of  the  lioarseness  or  aphonia  so  frequent  in 
hysterical  subjects* 

The  symptoms  in  pure  case3  of  paralysis  of  the  thyro-ary- 
ta?noideu9  in  tern  us  consist,  as  it  appears,  in  a  greater  or  less 
deficiency  in  tension  in  the  vocal  cords*  Corresponding  to  this, 
according  as  the  paralysis  occurs  on  one  or  both  sides,  and  is 
Blight  or  serious,  the  disturbance  varies,  sometimes  amounting 
simply  to  impurity  of  the  voice,  and  at  others  to  great  hoarse- 
ness. Complete  aphonia  always  implies  a  disturbed  juxtaposi- 
tion of  the  vocal  cords  and  of  the  arytenoid  cartilages — there- 
fore, insufficient  action  of  the  laterales  and  the  arj^ta?noideus. 
Tlie  sensation  of  fatigue  in  s]>eaking  and  the  inability  to  produce 
load  tonus  are  readily  explained  by  the  abnormal  width  of  the 
glottis. 

In  the  laryngoscopic  image  this  paralysis  is  characterized  by 
an  excavation  of  the  edges  of  the  vocal  cords,  on  phonation, 
which  at  once  strikes  the  eye,  as  well  as  by  insufficient  approxi- 


^m^ 


Firt.  48.  Flo,  4i». 

run^j'tti^of  t>nh  tliym-arytipiiofdei  intenii  T*»mlysli  of  the  thyro-iiiO't*^  -  -       i^ 

tntiM:!  .rs  &»  the  result  af  ucutt!  lar^ngltio^  tin  of  tha  Hght  sidei 

mation  of  the  edges  of  the  cords  to  the  median  line  and  abnormal 
vibrations  uf  the  t^iime.  If,  as  is  usually  the  case,  both  int».*rnal 
thyro-arytenoid  muscles  are  afifeoted,  the  glottis  forms  a  narnjw 
oval,  wliirli  extends  from  the  tip  of  the  vocal  process  to  the 
antei-ior  point  of  insertion  of  the  vocal  cords  (Pig,  48). 
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If  the  muscle  of  one  side  alone  is  paralyzed,  the  excavation  is 
confined  to  the  muscle  of  that  side,  as  is  shown  in  the  accom- 
panying Fig.  49. 

Simultaneous  paresis  of  the  crico-thyroidei  muscles,  if  de- 
veloped to  but  a  slight  extent,  will  be  very  hard  to  distinguish, 
especially  if  the  person  is  unable  to  sing. 

The  combination  of  paralysis  of  the  internus  with  paresis 
of  the  arytcBUoideus^  which  is  not  rare,  is  to  be  recognized  by  a 
simultaneous  wide  yawning  of  the  two  portions  of  the  glottis 
respectively  included  between  the  cords 
and  the  cartilages,  while  the  turning 
inwards  of  the  arytenoid  cartilages  and 
the  consequent  position  of  the  vocal 
processes  are  almost  normal.    This  is 
shown  in  Fig.  50. 

In  such  cases  the  formation  of  the 
voice  is,  of  course,  rendered  entirely      b„,,,^,  pnraiy!,i;7;  the  thj^o-ary. 
impossible  by  the  width  of  the  glottis.    '^^^^^.T'"'""^  ^'''  """^ "' '"' 

Tlie  course  of  paralyses  of  the  in- 
ternal thyro-arytgenoidei,  as   well  as  of  the  arytaenoideus,   is 
sometimes  acute  and  sometimes  chronic. 

Paresis  caused  by  acute  laryngitis  or  by  over-exertion  of  the 
lar^^nx  generally  runs  an  acute  course,  disappearing  with  the 
abatement  of  the  catarrh  or  after  giving  the  voice  a  rest  for  sev- 
eral days  or  weeks.  Those  cases  of  paresis  which  have  become 
firmly  rooted  through  continued  over-exertion  of  the  larynx  (in 
teachers  and  singers),  or  which  depend  on  hysteria,  are  generally 
chronic.  Still,  even  here  a  complete  cure  may  usually  be 
accomplished  in  the  course  of  a  few  months,  through  appropriate 
treatment  and  with  sufficient  rest  of  the  parts. 

Diagnosis  and  Prognosis  of  Laryngeal  Paralyses  in  Oeneral. 

As  a  general  rule,  the  diagnosis  of  laryngeal  paralysis  pre- 
sents no  difficulties  to  an  observer  of  even  moderate  expei-ience. 
It  can  usually  be  pretty  definitely  determined  that  there  is  paral- 
ysis and  to  what  extent  it  exists.  It  is  much  more  difficult  and 
often  impossible  to  answer  the  question  of  what  causal  condi- 
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tions  lie  at  the  foundation  of  the  paralysis  in  any  individaal 
case.  This  holds  equally  true  with  reference  to  paralysis  of 
conduction  of  the  trunk  of  the  recurrent  nerve  and  paralysis  of 
individual  muscles.  In  determining  this  question,  repeated 
tliorough  examination  of  the  organs  of  the  neck  and  chest,  and 
careful  weighing  of  all  the  circumstances  in  the  history  of  the 
case^  as  w^ell  as  of  all  subjective  and  objective  symptoms,  are 
necessary  in  order  to  arrive  at  anything  approaching  to  a  posi- 
tive diagnosis. 

In  some  instances,  howerer,  not  even  a  probable  diagnosis 
can  be  made.  In  many  of  these  the  further  progress  of  the  ease 
clears  the  matter  up ;  sometimes,  however^  years  of  observation 
throw  no  light  on  the  subject.  I  have  accumulated  a  list  of 
such  cases,  and  fully  agree  with  Schroetter  when  he  warns  his 
readers  to  be  cautious  about  announcing  the  diagnosis  of  '^rheu- 
matic paralysis,' '  where  no  cause  for  the  paralysis  can  be  found. 
Months  and  years  often  pass  until,  finally,  an  aneurism  of  the 
aorta  or  a  carcinoma  of  the  oesophagus  comes  to  light  as  the 
true  cause  of  the  laryngeal  pamlj^sis. 

In  most  instances,  too,  it  is  well  to  be  cautious  io  giving  a 
prognosis^  not  in  those  cases  only  whose  pathogenesis  is  obscure, 
but  also  in  those  in  w^hieh  some  evident  and  curable  disturbance 
lies  at  the  foundation  of  the  paralysis,  such,  for  instance,  as  a 
chronic  laryngeal  catarrh,  the  pressure  of  a  goitre,  an  over-exer- 
tion of  the  organs  of  speech,  or  hysteria.  While,  in  many  cases, 
a  cure  is  rapidly  eifected,  there  are  those  which  obstinately  resisi 
the  most  zealous  therapeutic  interference  without  our  being  able 
to  discover  any  reason  therefor. 

In  hysterical  pai*alysis  of  the  vocal  cords  the  result  of  varied 
therapeutic  interference  is  at  one  time  almost  magical  in  its 
effects,  at  another  time  quite  negative.  The  great  tendency  id 
relapse,  which  characterizes  hysterical  pamlysis,  must  also  be 
borne  in  mind  in  making  a  prognosis. 

It  hardly  needs  to  be  remarked  that  the  prognosis  of  laryn- 
geal paralysis,  dependent  on  aneurism  of  the  aorta,  carcinomn 
the  cpsophagns,  a  tumor  in  the  mediastinum  or  at  the  base 
the  skull,  or  any  other  incurable  process^  is  absolutely  onfa 
able. 
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Treatment. 


The  treatment  of  laryngeal  paralysis  must,  first  of  all,  be 
directed  against  the  causal  disturbances.  In  those  instances  of 
paresis,  so  frequently  caused  by  laryngeal  catarrh  and  over-exer- 
tion of  the  voice,  a  cure  is  generally  effected  by  a  short  course  of 
astringent  and  electrical  local  treatment,  together  with  rest  to  the 
voice.  In  recent  rheumatic  paralysis,  general  diaphoretic  meas- 
ures, together  with  the  Priessnitz  cold-water  dressing  to  the 
throat,  are  to  be  recommended.  In  bronchocele  and  swelling  of 
the  lymphatic  glands  in  the  neck  and  mediastinum  causing  com- 
pression of  the  recurrent  laryngeal  nerve,  the  attempt  should  be 
made  to  reduce  their  size  as  speedily  as  possible  by  the  iodine  or 
arsenic  treatment.  If  anomalies  in  the  composition  of  the  blood 
or  in  the  nervous  system  generally,  such  as  chlorosis,  anaemia, 
hysteria,  and  tiie  like,  seem  to  be  the  ultimate,  or  at  least  the 
exciting  cause  of  the  paralysis,  the  appropriate  general  treat- 
ment sliould  be  adopted.  In  most  instances  the  organs  of 
speech  should  be  used  as  little  as  possible.  But  in  hysterical 
paralyrsis  or  paresis  methodical  exercise  of  the  voice — the  laryn- 
geal gymnastics  of  von  Brims  and  others — is  most  strongly  to  be 
reconiiiK^nded.  This  may,  with  advantage,  be  combined  with 
mechanical  irritation  of  the  mucous  membrane  of  the  vocal 
cords,  by  the  introduction  of  the  laryngeal  sound,  and  by  the 
periodical  lateral  compn^ssion  of  the  thyroid  cartilage  recom- 
mended by  Olliver  and  Gerhardt. 

Strychnuie^  which  may  be  used  subcutaneously  to  the  best 
advantage,  and  in  not  too  small  doses,  seems  in  some  cases  to 
hasten  tlie  restoration  of  conduction  in  the  motor  and  sensitive 
laryng<»al  nerves,  as  well  as  of  contraction  in  the  muscles,  as  has 
been  taught  me  particularly  by  my  observations  in  diphtheritic 
paralysis  (compare  Acker,  1.  c). 

The  dcctrlcal  current  is  undoubtedly  the  most  powerful  and 
effective  tonic  and  stimulant  to  paralyzed  nerves  and  muscles, 
and  its  use  is  therefore  indicated  in  the  largest  number  of  cases 
and  in  those  dependent  on  the  most  varied  causes.  Both  kinds 
of  currents  are  applied  in  succession,  in  brief  sessions  of  two  or 
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tliree  minutes'  duration,  locally.  They  may  be  used  pereiUane- 
ousliz—thni  is,  with  both  electrodes  placed  externally  over  the 
plates  of  the  thyroid  cartilage  ;  or  throffi/k  ike  pharynx — that  is, 
by  means  of  a  hiryngeal  electrode,  bent  like  a  catheter,  wlueh  is 
intended  to  touch  the  paralyzed  nerves  or  muscles  directly. 


Fig.  TjI. 


ZIctii4aeu*'i  i^iTi^le  mntl  doxiblo  c!ectru»lo  for  thi?  ptianntffcal  elisctrlxiidon  of  the 

The  phar^Tigeal  loi-alization  of  the  electrical  current  I3  uii- 
qnt^stionably  more  rational  and  more  effective  than  its  p*r- 
cutaneous^  applieiition,  and  is  therefore,  in  most  instances,  to  be 
preferred  to  t lie  hitter.  The  single  hiryngeal  electrode  maybe 
used,  which  is  insulated  up  to  its  extremity,  where  it  terminates 
in  a  little  sponge-covered  knob.  This  electrode  is  put  in  cora- 
niuiiication  witli  one  pole  of  the  battery,  while  the  circuit  is  coiii- 
])leted  by  aiJplying  tlie  otlier  pole  to  the  outer  surface  of  tht» 
larynx  ;  or  the  double  electrode  may  be  employed,  w^hicli  admits 
uf  the  simoltiUKHjns  introduction  of  both  poles.  Witli  regard  to 
the  electrodes  constructed  at  my  suggestion,  and  represented  in 
Fig.  51,  I  would  merely  remark  that  the  handles  are  firra  and 
compact,  tin/  arrangement  of  screws  for  the  reception  of  tJie  wires 
is  strong,  and  tliat  in  the  double  electrode  the  two  knobs  can  b* 
introduced  in  contact  with  one  another — and  therefore  inopera- 
tive— to  be  separated  again  above  the  laryngeal  entrance  by 
pressure  on  a  lever.  The  extent  of  the  separation  of  the  two 
knobs  can  be  regulated  by  an  adjusting  screw  to  be  found 
ljen**atli  tlie  lever. 

In  some  cases,  in  wliich  both  poles  are  to  be  applied  near 
together  to  the  same  muscle  or  nerve,  it  will  be  found  desirable 
to  use  von  Bruns*  or  Oertel's  double  electrode  with  immovable 
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arms,  insulated  over  against  one  another,  in  which  the  closure  of 
the  cnrrent  is  effected  after  their  introduction  by  moving  a  ring 
or  pressing  upon  a  button. 

With  regard  to  the  details  of  my  method  of  localizing  the 
current  on  the  individual  nerves  and  muscles  of  the  larynx,  I 
must  refer  the  reader  to  the  full  explanation  thereof  given  in  my 
work  entitled,  "Die  Electricitiit  in  der  Medicin,"  4tli  Edition, 
Berlin,  1872,  pp.  226  and  262,  and  following. 

The  action  of  localized  electricity  is  sometimes  most  brilliant, 
especially  in  hysterical  paresis  of  tension.  The  aphonia,  which 
may  perhaps  have  lasted  for  months,  not  unfrequently  disappears 
during  the  first  sessions,  and  the  nonnal  voice  takes  its  place. 
Tiie  spectacle,  which  strikes  the  layman  as  almost  miraculous, 
of  a  hysterical  patient,  who  for  a  long  time  has  been  quite  voice- 
less, speaking  only  in  a  whisper,  leaving  the  physician's  consult- 
ing-room or  electricity-room  with  a  loud,  ringing  voice,  is  neither 
rare  nor  difficult  to  understand.  Unfortunately  the  first  result 
do<'S  not  generally  last  long,  and  even  if  the  effect  of  electrization 
always  prov(*s  to  be  the  same,  yet  the  frequent  relapses  often 
cause  the  treatment  to  drag  along  for  months.  In  simple  catar- 
rhal paresis  the  effect  of  electricity  is  generally  rapid.  The  same 
is  true  of  over-exertions  of  the  voice,  as  well  as  of  the  paresis  of 
the  vocal  cords,  which  often  occurs  at  the  b(*ginning  of  laryngeal 
phthisis,  before  ulceration  has  taken  place. 

In  the  rheumatic  paralyses  of  tlu^  recurrent  nei've,  and  those 
resulting  from  compression,  the  condition  of  things  is  the  same 
as  in  all  such  ])prij)heral  paralyses  ;  the  curative  effect  depimds 
upon  the  intensity  of  the  nerve  lesion,  upon  the  qui^stion,  there- 
fore, of  wli(»ther  or  not  there  is  d(\i2:enei-ation  of  nerv(»  filaments, 
and  whethm'  it  is  possible  soon  to  restore  the  power  of  conduc- 
tion. The  test  of  tluK^ectrical  irritability  of  tlu^  paralyzed  nerves 
and  muscles,  which  is  of  such  great  value  in  d(»termining  the 
prognosis  of  peripheral  paralyses,  is  unfortunately  not  applicable 
her(^  I  hav(»  only  succeeded  a  f(»w  times,  in  very  tolerant  indi 
viduals,  and  thos(^  hardened  to  the  use  of  electricity  in  the  phar- 
ynx, in  d(»t(M'niining  the  various  forms  of  normal,  of  lowered,  and 
of  degenerative  reaction  to  the  elect ri(*al  current,  in  laryngeal 
paralysis,  as  we  do  in  that  of  the  palate  and  the  pharynx. 
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Translator's  Note.— For  the  information  of  those  who  do  not  posaess  a  copj 
of  Ton  Ziemssen's  ridmual>li;  work  on  '^  Die  Elcctrkihit  hi  der  Medicrn/*  tbe  text 
referred  to  on  tlie  precedm*^  page  is  here  given,  partly  in  abstract^  panly  lu  i 
literal  truuBhition. 

The  electricjil  exeitation  of  the  laryngeal  nerves  and  muscles  has  assumed  a 
greiit  ijnp<jrtaace  in  view  of  the  facta  whieh  have  been  recently  detennitied^  mimclr« 
that  there  are  frequently  paralytic  conditious  l>oth  of  the  individual  mu^*les  o(  the 
larynx  and  also  of  the  entire  group.  While  many  of  the  atteiujiis  ttiade  in  rtccnt 
times  to  excite  the  laryngeal  branches  of  the  vagus  by  applications  of  clt?ctncitj 
made  through  the  soft  parts  of  the  neck,  have  been  followed  l>y  favorable  tbcm* 
[jcutic  reHultSj  these  do  not  necessarily  show  that  excitation  of  these  nems 
blanches  has  really  taken  i>hicc,  Gi^rhariU  attempted  to  ascertain  the  effect  of  soch 
measures  by  observing  the  parts  through  the  laryngoscopic  mirror;  but  he 
negative  or  doubtful  conclusions.  For  iustance^  he  found  that  in  healthy  pci 
when  the  induced  curivnt  wtis  apjilied  to  those  regions  of  the  neck  wliich  coi 
to  the  course  of  the  reeui  rents — L  e.^  for  the  tiuperior  laryngeal  nerves  to  the 
of  the  upper  cornua  of  the  thyroid  cnrtilage,  and  for  the  recuireuts  to  that  of  the 
lower  cornua-  no  visible  changes  were  effected  in  the  closure  of  the  glottis  or  in  the 
tenHjdii  of  the  vocal  cords,  nor  was  any  cliunge  in  the  vibration  of  the  cordj?  appred* 
alile  during  the  singing  of  notes.  On  the  other  hand,  Qerhardt  observed,  when  liotli 
aides  were  excited,  that  there  was  a  quivering,  partially  successful  separation  of  the 
Yocal  cords  after  pronunciation  of  the  vow^cls.  The  glottis  in  one  instance  0[)C!icd 
to  only  one  half  and  iu  another  instance  to  three-quarters  the  noniial  width  in 
inispirtition,  in  unilateral  exciLition  Gcrhardt  observed  the  same  reacttou  only  ia 
the  vocal  cord  of  the  excited  side. 

These  iniinifestntions  are  not  regarded,  however^  by  von  Ziemssen  as  results 
excitatitni  of  the  recurrent,  liut  uun*ely  as  sequences  to  any  sudden  proceciiire  U] 
the  larynx,  as  in  cauterization,  faradisation,  or  galvanization,  even  when  no  special 
lar^'ugeal  nerves  or  muscles  were  acted  upon.  Successful  excitation  of  the  superior 
laiyngeal  nerve  may  Ijc  surely  inferred,  however,  when  the  epiglottis  is  actively 
drawn  dmvn.  This  reaction  can  he  obtained  from  witinn,  by  ap|>lyin^  one  pole  of 
the  Imtlery  to  the  sinus  pyriformis,  across  which  the  internal  branch  of  the 
superior  Inryngeal  nerve  runs  obliqnt^ly,  sutnelinies  raising  the  mucous  niemhraoc 
into  a  fold,  Tiie  author  believes  that  the  reason  it  so  sehlom  Imppens  that  tbe 
inferior  laryngeal  nerves  can  be  excited  through  the  skin  depends  upon  their  deep 
]jositinii,  covered  in  by  layers  of  nuiscles,  who-se  contntctlon  resists  the  entrance  of 
the  electrfide  and  the  ptvs^sage  of  the  current.  In  these  layci-a  l>c!ong  the  [dat; 
the  sterno'tlijToid^  sterno-hyoid,  otno-hynid,  thyro  pharyngeal,  and  crico  p 
gejil  (inferior  constrictur)  nmseles.  The  recurrent  nerve  is  very  often  rende 
accessible  by  the  enlarged  lateral  Inbes  of  the  thyroid  gland,  as  well  as  by  the 
the  neck*  In  exEraonliimry  cin  uiujitances.  as  when  these  conditicms  do  n 
the  laryngeal  nerves  may  be  rraclied  percutaneously  and  good  results  mt 
tained,  especially  in  hystei  ia. 
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Duchenne,  Mackenzie,  Geihardt,  and  von  Bnins  recognize  the  possibility  and 
necessity  of  direct  electrization  from  the  pharynx.  Tobold,  Meyer,  Benedikt,  and 
others  are  satisfied  with  tlie  percutaneous  method,  because  of  the  difficulty  of  making 
internal  applications  and  also  because  of  the  irritability  of  the  pharyngeal  and 
laryngeal  mucous  membnine.  The  author  believes  that  direct  electrical  excitation 
of  the  laryngeal  muscles  can  well  be  accomplished  from  the  pharynx  and  he  much 
prefers  it ;  it  is  inapplicable,  however,  in  the  case  of  a  single  pair  of  muscles,  which 
can  be  reached  with  readiness  from  without.  This  pair  is  the  crico-thyroid  muscles 
(musculi  crico-thyrcoidei  recti  and  obliqui,  Henle).  These  muscles,  situated  on  the 
anterior  portion  of  the  neck,  and  stretched  between  the  cricoid  and  thyroid  car- 
tilages, and  on  either  side  of  tlic  conoid  ligament,  arc  thrown  into  active  contrac- 
tions, when  the  electrodes  are  placed  on  each  side  of  tlie  conoid  ligament.  The 
fingers  placed  between  the  cartilages  can  tlien  detect  tliat  they  approach  one  another. 

Excitation  of  individual  intenial  laryngeal  muscles  from  the  pharynx  presents  at 
first  considerable  difficulties,  both  for  the  operator  and  for  the  patient.'  The  surgeon 
must  be  familiar  with  the  introduction  of  the  instrument  without  unnecessary 
touching  of  the  base  of  the  tongue  and  the  walls  of  the  jjharynx ;  he  must  have 
exact  acquaintance  with  the  anatomy  of  the  parts,  with  special  reference  to  the 
design  of  tlie  procedure ;  he  must  be  steady  and  sure  in  his  a[)plication  of  the  point 
of  the  electrode  to  the  proper  place,  and,  above  all,  he  must  possess  a  full  measure 
of  patience.  In  the  patient,  the  disagreeable  phenomena  that  at  first  appear,  such 
as  nausea,  and  indeed  vomiting,  active  congestion  of  the  mucous  membrane,  cough, 
transitory  aphonia,  etc.,  can  only  be  entirely  overcome  after  long  and  continuous 
exercises  for  weeks  together.  After  this  necessary  peraeverance  on  both  sides,  the 
patient's  mucous  meml)rane  will  at  length  become  so  tolerant  to  the  touch  of  the 
sponge  ends  of  the  electrode  and  the  application  of  the  electrical  excitations  that 
the  applications  may  be  prolonged  to  even  half  a  minute. 

The  ttrength  of  tJw  induced  or  gahaiilc  current  which  is  to  be  employed,  can  best 
be  determined  by  direct  experiment  upon  the  face.  For  instance,  an  induction  cur- 
rent which  is  capable  of  producing  distinct  contractions  of  the  frontal  or  corrugator 
muscles,  or  a  galvanic  cun-ent  of  from  eight  to  ten  Siemens'  elements,  which  causes 
slight  twitchings  of  the  facial  muscles,  will  amply  suffice  for  our  purposes,  owing  to 
the  smallness  of  the  laryngeal  muscles,  their  superficial  position,  and  the  thoroughly 
moistened  condition  of  the  epithelial  surface.  The  author  employs  as  a  laryngo^ 
ekctrodgy  a  sound  shaped  like  a  catheter  and  terminating  in  a  rounded  point,  and 
fitted  with  a  wooden  handle.  The  point  ends  in  a  little  knob,  which  is  covered 
with  a  delicate  coating  of  fine  sponge.  The  douljle  electrode  (figured  on  page 
978)  is  very  useful  for  therapeutic  purposes,  for  bilateral  internal  excitation,  when 
it  is  desired  to  pass  currents  of  any  desired  intensity  transversely  through  the  lar- 
ynx. In  studying  the  functions  of  the  individual  laryngeal  muscles,  this  is  not  to 
be  used,  but  rather  the  simple  laryngo-electrode,  or  von  Bruns'  double  electrode  with 
very  delicate  branched  knobs  standing  quite  near  together. 

Mackenzie's  laryngeal  galvanizer  and  von  Bruns'  laryngo-electrode  are  well 
adapted  to  open  or  close  the  current  at  will,  by  pressure  of  the  finger  upon  an 
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applmnc^  ou  them.  When  both  poles  ai'e  placed  in  tbe  pharynx,  this  arrangement  is 
Bpcciallj  useful.  If  this  instrument  is  not  ut  baud,  then  the  circuit  may  be  closed 
— when  the  laryugu- electrode  has  been  intr(^>duced"bj  an  assistant  who  has  the 
other  electj'ode,  which  iH  pro vi tied  with  a  Urge  sjjonge  cover,  and  is  placed  either 
ou  any  distant  part  uf  the  body,  or^  in  therapeutic  jirocedures,  on  the  surface  of  the 
larynx  in  an  appropriate  place. 

Tlie  laryngo -electrode  is  iutroduced  quickly  with  the  riglit  hand,  and  so  as  not 
to  toucli  UD necessarily  the  walls  of  the  jjassagea  througli  which  it  eotcrsi,  while  Ihc 
mirror  wliich  controls  the  niotions  is  In-kl  in  the  left  I* and.  As  for  the  immediate 
consequences  of  the  excitations,  it  is  impossible  to  avoid  hypeiftmia  of  the  point 
excited  and  its  neighborhood,  increased  secretion  of  mucus,  hoarseness  of  short  coik 
tiniiance,  tendency  to  cough,  and  pain  in  the  neck.  These  phenomena,  however,  dis- 
appear mostly  after  a  few  hours,  and  sometimes  earlier.  The  therapeutic  iictioo, 
wht'n  such  is  to  be  expected,  is  seen  after  the  disappearance  of  these  associated 
phenomena,  and  may  tako  place  immediately  or  by  tlic  following  morning.  There 
is  no  danger  that  the  irritation  of  the  mucoua  mcmljrane,  on  the  posterior  stirface  of 
tho  arytenoids,  and  on  the  sinus  pyriformis,  or  ou  the  vocal  cords,  during  a  long- 
continued  course  of  treatment, will  come  to  active  inflammation,  acalibing,  ur  ulcera- 
tion, if  from  time  to  time  intervals  of  a  few  days  ennue  between  the  applicatioti&. 
Even  when  such  cases  have  been  treated  continuously  for  several  montlis,  I  have 
never  seen  local  ill  rcMults. 

L(*MlUaflon  if  the  *jahank  cuitciU  ifjmi  tfks  separate  muMcle*  may  be  accom- 
plished as  follows  : 

The  ar]Ftfi!aoldca.>i  (transversas)  muBclo  is  the  easiest  to  reach  with  the  electrode 
After  tlie  apex  of  it  lisis  been  touclied  on  tiie  posterior  surface  of  the  arjtcDotd 
cartilage,  the  circuit  may  lie  completed  by  an  assistant  i^mploying  the  second  elec- 
trode extern  Lilly,  By  the  shortening  and  tliickening  of  the  arytenoid,  the  posterior 
surface  of  the  closely  ai>proxi mated  cartilages  will  bulge  forwards,  and  therefore 
special  ciire  has  to  be  taken  that  when  cuntraction  ensues  the  point  <^f  the  electrode 
does  not  slip  by.  The  arytenoid  cjirtilages  are  brought  into  close  juxtaposition  by 
the  contraction  of  this  muscle.  Loss  oi"  incomi)leleness  of  the  motion,  in  con- 
Bequence  of  paralysis  or  paresis  of  the  arytenoid  muscle,  is  an  important  as  well  as 
freqnrnt  cuu^e  of  aphonia  and  hnarsenes.s.  The  diagnosis  of  this  condition  id  not 
ditHcult  even  for  oue  who  litis  bai^  but  little  experience  in  tlicse  matters. 

The  crleo-ar)  IstDoldeas  Uteralis  is  to  be  resetted  at  the  bottom  of  the  sinus  pyri- 
formis,  brhiiid,  in  the  iuimediute  neigh! )orhood  of  the  external  jnargin  of  ihe  plait 
of  the  cricoid  cartilage,  a  procedure  requiring  great  practice  and  familiarity  nilb 
laryngoscoplc  localization*  It  is  necessaiy  to  press  with  the  point  of  the  electrodtf 
directly  downwards  and  somewhat  firmly,  so  that,  by  stretching  the  loosely  spread 
mucous  mcinl  »rane,  one  can  reach  the  nniscle.  At  first  there  is  a  tendency  to  dired 
the  point  of  the  instrument  in  the  sinus  pyriforniijii  too  far  forwards ;  I  warn  agasnit 
this,  and  advise  ratiier  to  enlarge  the  curve  of  the  laryugo-electrode,  so  as  to 
Btraightfu  it,  and  to  depress  the  handle  at  the  moment  of  making  the  pressure. 

The  reaction,  after  exciting  the  crieo-arytajnoideufl  latemlia  alone  \%  slight  rou- 
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tion  of  the  arytenoid  on  its  vertical  axis,  turning  it  forwards  and  inwards,  so  that 
the  processus  vocalis,  and  with  it  the  free  border  of  the  vocal  cord,  approaches  the 
,  middle  line.  The  glottis  inter-cartilaginea  will  at  the  same  time  be  but  little  moved 
and  only  so  far  as  the  cartilage,  and  especially  its  vocal  process,  is  changed  in  its 
relation  to  its  fellow,  in  the  way  just  described.  If  a  rapid  and  deep  inspiration  bo 
taken  while  there  is  prolonged  contraction,  there  will  be  a  loud,  rough  purring 
caused  by  the  vibrations  of  the  projecting  but  lax  vocal  cord ;  at  the  same  time 
the  coarse  vibrations  of  the  vocal  cord  can  ]ye  distinctly  appreciated. 

The  thyreo-arytsnoldeas  extenms  (Hcnle)  or  try-syndcsmiciis  (Luschka,  Merkel). 
which  adjoins  immediately  the  anterior  upper  margin  of  the  crico-thyreoidcas 
lateralis,  as  well  as  the  thyreo-trytxiioideiis  intemits,  which  lies  more  internally,  is  to 
be  excited  from  the  sinus  pyrifonnis,  but  the  position  of  the  electrode  must  be  so 
changed  that  the  beak  presses  downwards,  inwards,  and  forwards,  while  the  handle 
at  the  same  time  is  lifted  upwards  and  outwards,  i.  «.,  towards. the  upper  row  of 
teeth  and  the  external  angle  of  the  mouth  on  the  same  side. 

Tlie  effect  of  direct  irritation  of  the  thyreo-arytfenoideus,  which  I  obtained  in 
this  way,  consists  simply  in  bending  the  aiytenoid  cartilage  forwards  and  down 
wards.  Tension  of  the  vocal  cords  cannot,  of  course,  occur  in  tins  way  so  long  as 
the  arytenoid  cartilage  is  held  in  a  fixed  position  inwards  and  downwards  by  tlie 
arytenoid  and  posterior  cricoarytenoid  muscles,  and  the  thyroid  cartilage  is  approx- 
imated to  the  cricoid  cartilage  by  the  crico-thyroid  muscles. 

In  these  excitations  in  the  sinus  pyriformis, which  require  a  tolerably  strong 
pressure  of  the  electrode,  one  must  be  careful  not  to  mistake  for  muscular  action 
the  mechanical  movement  inwards  of  the  very  mova))le  arytenoid  cartilage  with  its 
attached  true  and  false  cords  and  ary-ej^iglottidean  folds  produced  by  the  instru- 
ment. To  avoid  this  error,  one  should  study  the  position  of  the  arytenoid  cartilage 
and  the  soft  parts  after  introducing  the  electrode,  first,  with  the  circuit  open,  and 
then  with  it  closed. 

It  is  also  possible  from  the  glottis  to  reach  the  two  thyreo-arytncnoidei  interni, 
if  during  an  inspiration  the  electrode  is  carried  to  or  between  tlie  vocal  cords.  By 
reflex  contractions  of  the  muscles  closing  the  glottis,  the  sponge-point  will  then  be 
caught  l>ctwecn  the  true  or  the  false  cords,  and  in  the  fii-st  case  will  touch  the  true 
cords  at  tlieir  margins,  and  in  the  latter  will  reach  them  from  above.  This  method 
of  excitation,  however,  is  extremely  irritating  to  the  mucous  membrane  of  the  laryn- 
geal entrance,  and  should  not  be  repeated  too  often  during  one  sitting. 

The  crico-arytanoldel  postiei,  the  important  dilators  of  the  glottis,  lie  upon  the 
posterior  surface  of  the  plate  of  the  cricoid  cartilage,  on  both  sides  of  a  ridge  pass- 
ing down  between  them.  Now,  according  as  one  is  desirous  of  irritating  the  right 
or  the  left  muscle,  he  must  glide  with  the  electrode  over  the  posterior  surface  of  the 
arytenoid,  either  to  the  right  or  to  the  left,  behind  the  plate  of  the  cricoid.  Tlie 
constrictors  at  first  offer  considerable  resistance,  and  it  is  often  necessary  to  make  a 
vibratory  motion  to  allow  the  electrode  to  glide  down  to  the  right  place.  It  is  also 
possi])lc  to  pass  the  electrode  backwards  and  dowm wards  from  tlie  sinus  pyriformis. 
As  soon  as  the  muscle  contracts  and  becomes  tumefied,  the  electrode  slips  easily 


984  VON  ZIEMSSEN.— THE  NEUROSES   OF  THE  LARYNX. 

to  one  side,  for  which  reason  the  direction  of  the  instrument  is  to  be  carefully 
watched. 

Tlie  effect  is  slight  rotation  of  the  arytenoid  on  its  axis  outwards,  and  at  the 
same  time  bending  of  it  backwards  and  outwards,  so  that  the  glottis  is  completei? 
opened.  If,  while  one  side  is  being  irritated,  a  note  is  uttered,  it  will  only  be  id 
impure  and  deep  one,  since  the  yocal  cord  of  the  irritated  side  does  not  advance, 
but  only  the  one  ou  the  opposite  side. 

The  majseles  of  the  epiglottis,  which  ai*e  under  the  direction  of  the  superior  laryn- 
geal neiTc,  namely,  the  thyreo-  and  try-epigiottiei,  can  either  be  excited  by  direct 
application  on  the  lateral  portions  of  the  base  of  the  epiglottis  or  by  direct  irrita- 
tion of  the  internal  branches  of  the  superior  laryngeal  nerve  on  its  way  through  the 
sinus  laryngo-pharyngeus. 

The  {ilosso-epiglottieas,  which,  according  to  Luschka,  is  only  the  posterior  one  of  a 
number  of  bundles  from  the  longitudinalis  linguae  superior,  terminating  at  the 
epiglottis  in  the  plica  glosso-epiglottica,  can  scarcely  ever  be  a  matter  of  medical 
interest.  At  any  rate,  it  could  be  reached  at  the  Lig.  glosso-cpiglotticum,  and  more 
easily  than  could  any  of  the  other  laryngeal  muscles  that  have  l>ecn  mentioned. 

Tlie  vagas  is  accessible  for  the  electrode,  according  to  some  authors,  from  the 
a?sophagiis  (Duclicnnc),  and  according  to  others,  from  the  surface  of  the  neck  (Sem- 
nola,  GerliJirdt,  Brenner).  The  firet  of  these  procedures  presents  special  difficulties, 
because  we  move  in  darkness  with  the  excitator.  The  second  procedure  is  easier, 
but  still  of  doubtful  value,  since,  from  the  deep  i>osition  of  the  vagiis  trunk,  even 
when  the  most  suitable  point  is  selected  (on  the  inner  margin  of  the  stemo-mastoid 
directly  under  the  omo-hyoid),  the  thickness  of  the  superimposed  soft  i>arts  baffles 
usually,  if  not  always,  the  irritation  of  the  nerve.  My  experiments  with  both 
methods  have  as  yet  yielded  me  no  positive  results. 
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History. 

The  histoiy  of  spasm  of  tlio  glottis  is  of  rather  recent  date. 
The  allusions  which  Hippocrates  is  said  to  have  made  to  this 
disease,  in  his  works,  do  not,  with  certainty,  refer  to  it.  The 
iirst  writers  who  took  pains  to  furnish  a  delineation  of  laryngeal 
ci-anip,  and  who,  at  the  same  time,  asserted  that  one  of  its  prin- 
cipal caus(»s  lay  in  swelling  of  the  thymus  gland,  were  Richa 
(17:2:3)  and  Verdries  (1726).  The  next  works  on  the  subject  ema- 
jiated  from  England  about  the  year  '60  of  the  same  century.  The 
Iirst  of  these  writers  was  James  Sunpson  (1761),  who  was  soon 
followed  by  Millar,  Rush,  and  others.  The  work  of  Millar 
(1769)  to  a  certain  degree  marked  an  epoch.  Ilis  conception  of 
this  disease?  was  regarded  as  the  correct  one,  although,  on  read- 
ing his  description,  we  find  that  it  is  but  little  applicable  to 
spasm  of  the  glottis,  at  most  ai)plying  to  cases  running  a  very 
acute  course,  but  that  it  refers  chieli}'  to  diseases  of  the  respira- 
tory oigans,  wliich  ran  their  course  with  more  or  less  serious 
attacks  of  suffocation  and  often  terminated  in  death.  About 
170i")  AVichmann,  in  Germany,  took  up  tlie  cudg<»ls  for  what  was 
called  AliHars  Asthma,  but  didined  it  as  a  form  of  croup  with- 
out inflammation,  without  any  material  cliange  in  the  mucous 
meml)rane.  As  a  matter  of  cours(%  such  a  conception  of  the 
nature  of  spasm  of  the  glottis  was  not  likely  to  contribute  to 
any  clearer  understanding  of  the  malady.  Nevertheh^ss  this 
distort(Ml  image  of  Millars  asthma  was  clung  to  in  Germany, 
although  at  the  beginning  of  the  i)resent  century  some  writers 
bi^gan  to   declare  their  distrust  of  it.     In  England  quite  able 
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writers  continued,  from  time  to  time,  to  associate  the  idea  of 
spasm  of  tlie  glottis  with  various  diseases  of  the  respiratory 
organs,  with  acute  hydrocephalus,  etc.  In  France  but  little 
interest  had  been  taken  in  these  investigations,  probably  on 
account  of  ignorance  with  regard  to  them.  Suchet  (1828)  occu- 
pies the  same  position  as  Wichmann.  There  seem  to  have  been 
no  exhaustive  treatises  on  this  subject  before  his  time.  The  year 
1830  at  once  brought  new  life  and  activity  into  the  discussion  of 
spasm  of  the  glottis,  as  Kopp  published  his  observations,  in 
which  the  attempt  was  made,  for  the  fii-st  time,  to  give  an  ana- 
tomical proof  of  the  cause  of  laryngeal  cramp.  This  cause  was 
thouglit  to  consist  in  hj'pertrophy  of  the  thymus  gland.  A 
lively  strife,  pro  and  con,  at  once  broke  out.  Various  works,  of 
various  scope  and  weight,  appeared.  Those  siding  with  Kopp 
were  in  a  minority,  and  in  some  cases,  too,  their  observations  did 
not  seem  to  be  very  accurate,  as,  for  instance,  in  the  eight  cases 
which  Clar,  of  Gratz,  published  in  1859.^  The  strongest  argu- 
ment against  Kopp's  views  is  furnished  by  post-mortem  exami- 
nations. Bednar  (18i)2)  collected  the  result  of  thirty-nine  autop- 
si(»s  in  a  table.  In  all  of  them  the  thymus  gland  was  enlai-ged, 
and  yet  but  fifteen  of  them,  during  life,  had  given  evidence  of 
the  so-called  asthma  thjnnicum.  He  comes  to  the  conclusion 
that  the  processes  of  disease  which  had  taken  place  did  not  merit 
the  name  of  astlima  thymicum,  and  that  the  symptoms  wliich 
had  exist(Hl  were  not  de])endent  on  the  enlargement  of  the  thy- 
mus. Still  more  conclusive  evidence  against  Kopp  was  furnished 
by  Friedleben  (ISHS),  who  established  the  facts  with  regard  to 
the  development,  growth,  diminution,  and  disappeai-ance  of  the 
thymus  gland,  as  well  as  its  size,  form,  weight,  and  structure  in 
a  number  of  liealthy  cases,  and  furthermore  threw  light  on  the 
condition  of  this  organ  in  various  diseases.  He  comes  to  the 
definite  coiiclnsion  that  the  thymus  gland  cannot  cause  asthma 
by  prc^ssure. 

Abelin  (1808)  concludes,  from  his  post-mortem  investigations, 
that  spasm  of  the  glottis  often  has  its  origin  in  swelling  of  the 
thymus  inland.  1I(»  has  also  found  congenital  bronchocele  to  lx» 
a  cause  of  this  aflfecticm. 


'  Jahrbuch  fiir  KinderheiJkunde,  11.  p.  106. 
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After  the  appearance  of  Kopp's  work,  opinions  on  the  sub- 
ject of  spasm  of  the  glottis  were  divided,  chiefly  in  two  directions. 
One  party  regards  the  disease  as  a  pure  idiopathic  neurosis  of 
the  laryngeal  nerves,  and  refuses  to  accept  any  other  cause.  The 
newer  French  school  stands  upon  this  exclusive  ground,  repre- 
sented by  such  men  as  Valleix,  Trousseau  (1845),  Herard  (1848), 
Barthez  et  Rilliet,  Salathe  (1856),  Bouchut  (1862),  and  Blache, 
the  same  views  being  also  held  by  individuals  in  England 
and  Germany.  The  opinion  of  the  other  party,  that  spasm 
of  the  glottis  is  merely  a  symptom  of  some  other  pathological 
process,  and  which  was  lirst  advanced  by  Kopp,  though,  it 
is  true,  in  a  one-sided  way,  has  given  rise  to  the  most  varied 
anatomical  explanations  of  the  cause  of  this  disease.  Most 
of  the  adherents  of  this  view  incline  to  the  opinion  that 
pathological  alterations  in  the  brain  are  capable  of  producing 
spasm  of  the  glottis.  Among  tliese  we  find  some  English  writers, 
and,  aside  from  them,  more  particularly  Caspari  (1831),  Kyll 
(1837),  Golis  (1834),  and  Luschner  (1868).  Others,  for  instance, 
Corrigan,  believe  they  hav(^  found  tlie  cause  in  a  material  or 
functional  change  in  the  cervical  portion  of  the  spinal  cord. 
Elsasser  (1843),  Lederer  (1852),  Spengler,  and  others  have  sought 
the  cause  of  spasm  of  the  glottis  in  rachitis,  and  especially  in 
what  is  called  craniotabes.  Hugh  Ley  (1836),  Fleisc^hmann  (1871), 
and  others  have  observed  serious  swelling  and  caseation  of  the 
traclK^al  and  bronchial  glands.  M.  Hall  and  Chas.  West  (1865) 
hold  that  laryngeal  cramp  is  produced  only  by  reflex  irritation, 
and  the  latter  considers  that  it  is  not  seldom  produced  by  the 
irritation  of  teething.  The  view  taken  by  Reid  (1847)  rests  on 
the  same  basis,  and  is  to  the  effect  that  the  spasm  maj^  be  caused 
by  retained  meconium,  faecal  masses,  or  worms.  Romberg 
thinks  that  he  has  observed  a  connection  between  pathological 
conditions  of  the  external  skin  and  spasm  of  the  glottis. 

Of  hiti)  the  majority  of  physicians  incline  to  the  opinion  that 
both  the  g(nieral  views  above  described  are  in  part  correct,  but 
that  th(»  purelj^  nervous  cases  of  this  disease  are  far  less  frequent 
than  those  which  are  developed  secondarily,  on  the  basis  of 
some  other  pathological  process. 
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Definition  of  the  Disease,  and  Circumstances  of  its  Occurrence, 

By  spasm  of  the  glottis  we  mean  a  spasmodic  disturbance  of 
motility  of  the  larynx,  occurring  in  paroxysms,  and  consisting 
of  a  greater  or  less  degree  of  narrowing  or  even  of  the  moraentary 
closure  of  the  glottis  during  inspiration,  together  with  the  symp- 
toms peculiar  to  this  condition.  The  paroxysm  lasts  from  a  few 
seconds  to  a  few  minutes,  at  tlie  outside.  It  depends  on  a 
spastic  contraction  of  the  muscles  which,  under  normal  circum- 
stances, are  charged  with  the  function  of  narrowing  the  glottis— 
that  is,  the  two  thyro-arytenoid  and  two  latei-al  crico-arytenoid 
muscles  and  the  ary  tieuoideus  muscle.  The  abnormal  activity  of 
these  muscles  has  its  foundation  in  a  pathological  irritation  of 
the  recurrent  laryngeal  nerve.  As  narrowing  or  closure  of  the 
glottis  may,  however,  be  caused,  not  only  by  the  contraction  of 
these  muscles,  but  also  by  diminution  or  cessation  of  the  activity 
of  the  muscles  that  open  the  glottis — that  is,  the  posterior  crico- 
arj^tenoid  muscles — some  persons  think — and  this  is  especially 
true  of  Wunderlich— that  the  latter  condition  should  also  be 
regarded  as  a  cause  of  spasm  of  the  glottis.  There  is  no  doubt 
that  narrowing  or  closure  of  the  glottis  may  be  brought  about 
tlirougli  paralysis,  by  the  pressure  of  tumors  upon  the  pneumo- 
gastrio  nerv(\  Then,  however,  if  we  adhere  to  the  idea  of 
paralysis  of  tlie  posterior  crico-arytenoid  muscles  resulting  from 
interference  with  the  function  of  the  nerves  belonging  to  them, 
we  shall  have  a  permanent  narrowing  or  closure  of  the  glottis, 
not  an  alternate  increase  and  diminution  of  the  same,  and,  least 
of  all,  a  free  intermission.  This  conception  of  the  thing  is  also 
supported  by  the  results  obtained  in  animals  on  section  of  both 
pneumoo'astric  nerves,  viz.,  complete  and  permanent  closure  of 
the  glottis.  When,  on  the  other  hand,  tumors  exercise  pressure 
on  the  pneumogastric  nerve,  and  spasm  of  the  glottis  occui-s  as 
th(*  result,  these  attacks  cannot  be  dependent  on  paralysis  of  the 
nerv(^s  and  the  muscles  to  which  they  belong,  but  must  result 
from  a  transitory  state  of  irritation  of  these  nerves,  which  is 
caused  by  the  changing  hypenemia  of  the  tumors.  If  Wunder- 
licli  supports  his  assertion  by  the   observation  of  Hugh  Ley, 


DEFINITION  OF  THE  DISEASE.  993 

according  to  which  attacks  of  spasm  of  the  glottis  arose  after  the 
recurrent  laryngeal  nerve  had  been  included  in  a  ligature  applied 
to  the  right  subclavian  artery,  I  reply  that  this  compression 
cannot  have  been  complete  ;  otherwise,  the  results  of  the  paraly- 
sis must  have  been  continuous.  My  explanation  of  this  case,  on 
the  contrary,  is  as  follows  :  that  the  compression  was  incom 
plete,  especially  at  the  circumference  of  the  nerve  not  touched 
by  the  ligature,  and  that  the  nerve,  irritated  by  the  ligature,  was 
tempoi-arily  thrown  into  a  state  of  pathological  excitement. 
Transitory  conditions  of  hyperaemia  of  the  nerve  and  of  its 
surroundings  may  also  have  contributed  their  share  to  the  spasm 
of  the  glottis.  If  there  are  cases  in  which  spasm  of  the  glottis  is 
caused  by  paralysis  of  the  muscles  referred  to,  the  first  attack 
must  necessarily  lead  to  death  by  suflfocati:on. 

After  advancing  this  doctrine  of  the  disease  under  considera 
tion,  I  deem  it  best  to  retain  the  name  Spasm  of  the  Glottis,  and 
to  drop  all  other  designations,  especially  because  they  all  con- 
tain some  element  inconsistent  with  my  theory.  The  former 
terminology  may  be  found  collected  in  Friedreich's  ''Krank 
heiten  des  Larynx  und  der  Trachea,''  as  follows:  Asthma 
acutum  et  chronicum  (Millar)  ;  asthma  puerorum,  infantile 
(Boerhaave,  Fr.  Hoffmann) ;  suffocatio  stridula  (Home)  ;  cata- 
lepsis  pulmonum  (Hufeland)  ;  asthma  thymicum  (Kopp)  ; 
asthma  dentientiura  (Pagenstecher)  ;  asthma  thymo-cyauoticum 
(Kornmaul^);  apnoea  infantum  (Rosch);  laryngismus  stridulus 
(Hugh  Ley,  Mason  Good) ;  cerebral  croup  (Pretty,  John 
Clarke) ;  angina  stridulosa  (Bretonneau)  ;  pseudocroup,  etc. 

Barthez  and  Rilliet  call  this  disease  internal  convulsions  ; 
Suchet,  i)ueamolaryngalgie  ;  Boucliut,  spasme  de  la  glotte  ou 
phreno-glottisme,  and  claims  to  be  able  to  distinguish  it  posi- 
tively from  false  croup,  or  laryngite  striduleuse.  Chas.  AVest 
calls  it  simply  spasm  of  the  glottis  ;  Hood,  crowing  inspiration  ; 
and  Gooch,  child  crowing. 

Spasm  of  the  glottis  has  been  divided  by  several  authors  into 
an  acute  and  a  chronic  form,  the  name  and  idea  of  Millar's 
asthma  being  rather  more  attached  to  the  former,  and  of  asthma 


*  DisBertation  iiber  das  Asthma  thymicum.  Zweibriicken.  1834. 
VOL.  VIL-G:] 
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thymicum,  according  to  Kopp,  to  the  latter.  I  r^ard  this 
division  as  altogether  unnecessary.  The  attacks  are  always 
acute,  and  each  one  runs  its  course  aoutely.  They  are,  furtber- 
more,  accompanied  by  the  same  symptoms,  aside  from  the  vary- 
ing intensity  shown  in  different  individuals,  or  even  in  the  same 
individual.  The  only  difference  in  their  attribut<3s,  tlien,  would 
be  that  the  acjute  form  occurs  once,  or  but  few  times,  the  chronic 
form  more  frequently.  It  still  remains  to  be  proved  v/hether  the 
former  is  fatal  oftener  than  the  latter. 

As  to  the  circumstances  under  which  spasm  of  the  glottis 
occurs,  cases  may  be  considered  under  two  divisions — the  one  em- 
bracing children  up  to  the  age  of  puberty,  the  other  adults. 

According  to  Friedreich,  this  spasm  occurs  chiefly  in  children 
from  the  fourth  to  the  fourteentli  month  of  life.  WimderUch 
assigns  tlie  age  of  from  one  and  a  half  to  nine  yeai-s  to  what  he 
calls  the  acute  form,  and  that  of  from  four  to  ten  months,  princi- 
pally' to  the  chronic  form.  Barthez  and  Rilliet  have  observed 
spasm  of  the  glottis  almost  exclusively  in  children  of  the  age  of 
from  three  weeks  to  eighteen  months.  West  has  collected  twenty- 
seven  oases,  twenty -one  of  which  were  in  children  at  the  age  of 
from  one  and  a  half  to  two  yeai-s.  Steiner  found,  among  two 
hundred  and  twenty-six  children,  one  hundred  and  seventy-four 
in  the  tirst  year  of  life,  fifty-two  in  the  second  or  third.  Crer- 
hardt  declares  that,  as  a  rule,  the  period  for  this  disease  is  from 
the  fifth  to  the  twenty -fourth  month,  and  tliat  it  is  very  rare  after 
dentition.  Of  sixty-one  children  with  spasm  of  the  glottis  seen 
by  Henoch,  thirty-nine  were  between  the  ninth  and  thirtieth 
months,  and  twenty-two  between  the  second  and  ninth  months. 
He  has  never  seen  a  case  beyond  the  middle  of  the  third  year. 
Salathe  saw  twenty-four  cases,  four  in  newly-born  infants,  nine 
in  those  of  from  one  to  six  months  old,  six  in  those  from  six  to 
twelve  months  old,  one  in  a  child  twelve  years  old.  According  to 
my  experience,  by  far  the  majority  of  cases  occur  between  the 
age  of  four  months  and  the  completion  of  the  second  year.  If. 
however,  the  disease  is  not  developed  till  during  the  second  year 
and  is  disposed  to  be  tedious,  it  may  last  for  a  longer  or  shorter 
])eriod  beyond  the  limit  named.  It  is  rare  before  the  close  of 
the  fourth  month.     It  is  likewise  but  seldom  observed  after  the 
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close  of  the  tliii-d  year,  and,  if  it  occurs,  is  likely  to  be  of  less 
intensity  than  during  the  lirst  years  of  life.  I  have  lately  seen 
attacks  of  spasm  of  the  glottis  in  a  boy  eight  years  old.  The 
disease  was  developed  without  any  demonstrable  caus(v,  the 
attacks  were  few  and  of  but  moderate  severity,  and  disappeared 
entirely  after  a  few  weeks. 

As  regards  sex,  all  observers  agree  that  males  are  oftener 
attacked  by  spasm  of  tlie  glottis  than  females. 
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The  above  table  alone  amounts  to  a  demonstration.  My  ex- 
perience, in  twenty-live  years  of  hospital  and  private  practice, 
agrees  essentially  with  these  statements,  except  that  I  have 
observed  the  disease  even  less  frequently  in  the  female  sex.  A 
more  recent  observation  of  Salathe,  in  which  he  found  only  eleven 
boys  in  twenty -four  cases,  is  too  isolated  and  embraces  too  small 
numbers  to  throw  any  doubt  at  present  upon  the  numerous  other 
observations  on  record.  We  do  not  know  why  the  male  sex  is 
more  predisi)osed  than  the  female  to  spasm  of  the  glottis  as  well 
as  to  croupous  laryngitis. 

Spasm  of  the  glottis  occurs  principally  during  the  cold  season 
of  the  year,  and  the  warm  air  of  summer  seems  to  serve  as  an 
auxiliary  in  the  cure  of  this  disease,  if  it  has  previously  existed. 
Among  forty-one  cases  observed  by  Henoch,  twenty-one  occurred 
in  the  lirst  four  months  of  the  year,  and  indeed  thirteen  in 
March.  Barthez  and  Rilliet  saw  the  nmjority  of  theu-  cases  in 
winter,  and  to  a  striking  degree  also  in  the  month  of  March.  If 
they  were  developed  early  in  the  winter  they  were  likely  to  ter- 
minate as  winter  closed.  For  the  same  reason  laryngeal  cramp 
is  more  frequently  found  in  northern  than  in  southern  latitudes. 
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Causes, 

Cases  are  adduced  by  a  number  of  writers  which  are  intended 
to  furnish  evideni^e  of  hereditarj^  predisposition  to  this  disease. 
These  cases,  however,  do  not  show  that  the  pai^nts  of  those  af- 
fected with  spasm  of  the  glottis  suffered  from  the  disease,  bat 
only  that  several  or  most  of  the  children  of  a  family  suffered 
from  it.     Thus  Gerhardt  reports  nine  brothers  and  sisters,  all  of 
whom  had  spasm  of  the  glottis.     J.  Held  saw  a  family  of  thirteen, 
only  one  of  whom  escaped,     Werner  saw  two  cases  each,  in  four 
families,  and  tliree  children  in  another  family  seized  one  aftei' 
the  other.     Romberg   observed  five  cases  in  one  family.     Al- 
though these  occurrences  are  not  exactly  rare,  still  they  do  not 
prove  a  hereditary  predisposition  to  spasm  of  the  glottis,  but  a 
hereditary  constitution  which  presents  a  favomble  soil  for  the 
development  of  this  dij^ease  through  the  intervention  of  other 
causes.     This  hereditary  constitution  of  the  body  consists,  in  by 
iir  the  larger  number  of  cases  of  spasm  of  the  glottis,  in  a  pre- 
disposition to  iTU'liitis,     We  do  not,  of  course,  mean  to  imply 
that  there  is  congenital  rachitis,  as  it  is  well  known  that  children 
thus  affected  very  seldom  live  long.     But  it  is  not  unusual  lo 
lind  that  the  parents  of  cliildreu  affected  with  laryngeal  cramp 
themselves  suffered  from  rachitis  during  childhood  ;  while^  on  th** 
other  hand,  such  ii  ])recedent  does  not  seem  to  be  necessaiy  for 
tlie  deve]o[>ment  of  a  tendency  to  racliitis  in  several,  or  in  all,  of 
the  children  of  a  family.     Aside  from  the  fact  that  children  need 
not  have  the  same  bodily  constitution  with  their  parents,  and 
may  tlierefore  shoAv  a  predisposition  to  certain  definite  diseases 
which  tlieir  parents  never  had,  and  to  which  they  were  never  pre- 
disposed, the  geneml   chcumstances  and  methods  of  life   of  a 
family  are  of  the  most  vital  influence  on  the  bodUy  constitution 
oi  the  children,  especially  during  tlie  first  year  of  life,   and,  in 
the  same  measure,  affect  the  predisposition  to   spasm 
glottis. 

Prominent  among  the  circnmRtances  here  alluded 
rrlatini:^   to   reside lu^e  and  food.     If  these  are  i*- 
fuvoi-able,  certain  diseases  will  be  developed 
larly  of  disturbances  of  nutrition,  which  fa 


ETIOLOGY.  997 

spasm  of  the  glottis.  A  house  or  residence  is  unfavorable  if  it  is 
too  small,  too  cold,  or  too  damp,  especially  if  the  degree  of  damp- 
ness is  subject  to  frequent  changes ;  furthermore,  if  it  has  no 
sunshine,  if  it  cannot  be  sufficiently  ventilated,  or  is  occupied  by 
too  many  people.  Unfavorable  conditions  of  nourishment  are 
caused  mainly  by  the  fact  that  a  large  number  of  mothers  cannot 
or  will  not  nourish  their  children  at  the  breast.  But  even  if 
mothers  nurse  their  children,  the  latter  hardly  reach  the  age  of 
a  few  months  before  they  are  made  the  victims  of  what  nMght 
really  be  called  the  hereditary  predisposition  of  their  parents  to 
feed  them  with  other  things,  too,  especially  with  articles,  either 
solid  or  fluid,  containing  flour.  In  case  the  child  is  obliged  to  do 
without  the  mother's  breast,  it  is  fed  with  milk,  which  of  course 
deteriorates  in  quality  in  proportion  to  the  size  of  cities,  or  with 
its  substitutes,  which  are  also  cliiefly  of  a  starchy  nature.  As 
people  in  good  circumstances  are  better  able  to  afford  a  roomy 
and  healthy  house,  to  obtain  a  wet-nurse  for  their  children  in 
case  of  need,  and  to  secure  better  means  of  nourishment  gener- 
ally, a  reason  is  herein  found  for  the  fact,  borne  out  by  universal 
experience,  that  spasm  of  the  glottis,  and  especially  the  diseases 
predisposing  thereto,  occur  much  more  frequently  in  the  families 
of  the  poor  than  in  those  of  the  rich. 

It  is  often  found  that  children,  under  the  unfavoiuble  nourish- 
ment spoken  of,  apparently  flourish  well — that  is,  they  grow 
stout,  fat  being  deposited  among  tlie  tissues — in  other  words,  a 
certain  quantity  of  nutritive  material  is  laid  aside,  but  not  turned 
to  account  in  tlie  body.  These  childi-en  then  get  their  teeth  late 
and  learn  to  walk  late,  their  attendants  being  satisfied  with  the 
idea  that  the  feet  cannot  support  the  body  because  it  is  so  stout. 
Suddenly  an  attack  of  spasm  of  the  glottis  occurs,  and,  on  more 
careful  examination  of  the  body,  especially  of  the  larger  fon- 
tanelle,  of  the  excretions,  or  of  the  epiphyses  of  bones,  if  they 
are  made  more  prominent  by  a  sudden  loss  of  fat  as  the  result 
of  some  disease — for  instance,  intestinal  catarrh — one  becomes 
aware  of  the  fact  that  tha  child  in  question  is  suffering  from 
rachitis.  In  such  cases,  then,  one  would  not  be  able  to  assert 
that  the  nutrition  of  these  children,  seized  with  spasm  of  the 
glottis,  was  good  and  appropriate.     I  believe  that  the  cases  de- 
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scribed  by  Salathe,  in  wliicli  twelve  ont  of  twenty  four  children 
seized  with  spasm  of  the  glottis  were  of  a  robust  and  stout  habit 
of  bodj^,  couie  under  this  catego^J^ 

If  mchitis  is  developed,  as  tlie  result  of  a  hereditary  ten 
dency,  or  without  it,  as  a  consequence  of  the  above -named  un- 
favorable methods  of  living,  it  is  not  merely  a  disease  of  the 
bony  fi*aniework  of  the  body,  but  a  deep-seated  general  disturb- 
ance of  nutrition,  which  likewise  affects  the  soft  parts,  showing 
itself,  in  addition  to  its  familiar  manifestation  in  the  bones,  by  a 
marked  general  relaxation  of  the  tissues,  by  an  abnormaUy  in- 
creased irritability  of  the  nervous  system,  by  generally  height- 
ened inteUectual  activity,  especially  quickness  of  funipreliension, 
by  a  tendency  to  catarrh  of  the  respirator}^  and  digestive  orgsois^ 
and  b}'  pathological  changes  in  the  excretions  of  the  body.    It 
is  r^ry  evident  that  such  children  would  be  more  than  ordinarily 
disposed  to  spasmodic  attacks.     As  a  rule,  mchitis  is  accom- 
panied by  oedema  of  the  brain  and  effusion  into  the  ventricles. 
both  to  a  variable  degree,  although  the  intellectual  activity  is, 
in  many  instances,  increased.     On  the  other  hand,   in  rachitic 
the  walls  of  tlie  cliest  yield  moi*e  to  external  atmospheric  pres- 
sure and  are  not  able  to  expand  themselves  sufficiently  during 
inspiration.     The  well-defined  form  of  a  rachitic  chest,  tlattenecl 
laterally,  is  entirely  famiHan     As,  under  such  circumstances, 
tlie  respiration  is  superficial,  its  frequency  must  make  up  for  it^ 
lack  of  deptli,  and  the  same  course  produces  an  increase  in  the 
frequency  of  tlie  heart" s  action,   which  was  already  increased 
somewhat  above  the  normal  standard  by  the  gi-eater  irritability 
of  the  nervous  system.     If,  under  these  circumstances,  a  sudden 
disturbance  of  the  uniform  rhythm  of  resphation  occurs,  which 
wotild  be  materially  contributed  to  by  the  increased   nervous 
irritability,  a  damming  up  of  the  blood  in  the  sinuses  of  thn 
diim  mater  and  the  cerebral  veins  will  take  place,  inasmuch  as 
the  nvt  of  inspiration  has  a  material  influence  on  the  return  tlow 
of  venous  blood  from  the  cavity  of  the  cranium.     The  i^reater 
the  venous  h^'jieriomia  of  the  brain  and  medulla  oblongata,  the 
more  powerful  is  the  impulse  to  supply  the  body  witli  the  requi* 
site  amount  of  oxygen  by  dee])  insjiirations.     The  causes  \^] 
under  i^ueh  circumstances,  ma}'  bring  about 
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ance  of  the  respiratory  rhythm  aie  manifold.  The  principal 
ones  that  may  be  mentioned  are  awaking  out  of  sleep,  especially 
being  awakened,  changes  of  the  position  of  the  body,  coughing, 
screaming,  the  swallowing  of  food,  distuibances  of  mind,  and 
abrupt  changes  of  temperature,  especially  from  warm  to  cold. 

The  simultaneous  action  of  all  the  causes  then  results  in  a 
laryngeal  cramp,  which  con-esponds  in  intensity  and  duration  to 
the  conditions  present. 

There  are  at  the  same  time  some  other  circumstances  which 
may  favor  the  occurrence  of  spasm,  provided  the  above  causes 
are  present.  In  this  category  we  find  diseases  of  the  heart,  inter- 
ference with  respiration  by  elevation  of  the  diaphragm,  owing  to 
over-lilling  of  the  stomach,  or  over-distention  of  the  intestines 
by  fsBcal  masses,  or  serious  swelling  of  the  liver.  Hood,  in  par- 
ticular, has  called  attention  to  the  latter  circumstance.  I  am, 
however,  not  of  the  opinion  that  swelling  and  altered  function  of 
the  liver  alone  are  capable  of  producing  spasm  of  tlie  glottis.  I 
find  it  very  natural  that  Hood  should  have  been  able  to  demon- 
strate such  a  condition  of  the  liver  in  the  majority  of  his  cases. 
One  can  seldom  make  a  post-mortem  examination  of  children  iji 
the  first  years  of  life  without  finding  partial  fatty  degeneration 
of  the  liver — that  is,  the  infiltration  of  fat  into  certain  larger  or 
smaller  areas  of  liver  cells,  which  are  generally  situated  at  the 
periphery  of  the  organ,  not  extending  far  in  depth.  In  rachitis 
this  filling  up  with  fat  is  apt  to  be  more  diffuse,  often  involving 
the  entile  liver,  and  at  the  same  time  causing  a  serious  enlarge- 
ment of  the  same.  If,  in  such  cases,  spasm  of  the  glottis  super- 
venes, it  is  the  rachitis  that  is  the  foundation  of  it  and  not  the 
swelled  liver.  The  latter  can  only  favor  the  occurrence  of  cramp, 
in  so  far  that  it  still  further  permanently  impedes  respiration 
through  the  crowding  upward  of  the  diaphragm.  The  fact  of 
spasm  of  the  glottis  not  occurring  in  chronic  tuberculosis,  espe- 
cially of  the  lungs,  which,  during  the  age  of  childhood,  is,  as  a 
rule,  associated  with  serious  fatty  infiltration  and  swelling  of  the 
liver,  goes  to  prove  that  neither  this  condition  of  the  organ  nor 
the  results  of  its  pathologically  altered  function,  have  anything 
to  do,  in  and  of  themselves,  with  spasm  of  the  glottis. 

I  have  thus  specifically  set  forth  the  relations  of  i-achitis  to 
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spasm  of  the  glottisj  because  in  by  jEar  the  larger  number  of 
eases,  according  to  my  experience  at  least  nine- tenths,  the 
former  gives  occasion  to  the  rise  of  tlie  latter.  Naturally  enough, 
spasm  of  the  glottis  does  not  occur  in  all  cases  of  rachitis.  It 
depends  upon  the  degree  to  which  this  chronic  disturbance  of 
nutrition  is  developed,  and  especially  upon  the  question  whether 
the  bony  framework  of  the  chest  is  involved,  and  to  what  extent. 
A  factor  of  equal  importance  is  the  degree  of  initability  of  tbe 
nervous  system.  If  these  two  conditions  are  wanting,  or  exist 
to  but  a  limited  degree,  then  we  need  not  expect  the  occur- 
rence of  laryngeal  cramp. 

Elsasser  regarded  the  rachitic  softening  of  the  occiput  as  the 
cause  of  spasm  ;  others  have  attributed  it  to  a  hypersemic  con- 
dition of  the  bones  in  question.  As  craniotabes  only  occurs  in 
decided,  and  pretty  generally  developed  rachitis,  spasm  of  the 
glottis  may  be  expected  when  it  is  present,  but  in  no  way 
depends  on  it,  and  does  not  necessarily  follow.  The  theory  that 
the  paroxysms  are  called  forth  by  pressure  on  the  back  of  the 
head,  has  long  since  been  overthrown,  inasmuch  as  children  are 
attacked  by  it  not  only  while  lying  down,  but  also  when  sitting 

lip. 

Loeschner,  who  has  striven  in  the  most  pmiseworthy  man- 
ner to  iind  the  cause  of  laryngeal  cramp  in  the  material  alt**ni- 
tion  of  some  organ,  shows  that  in  every  case  a  damming  up  of 
the  blood  in  the  brain  and  its  meninges  takes  place,  resulting  in 
a  more  or  h^ss  considei-ablehypenemia.  He  cites,  as  tlie  grounds 
for  tins  process  :  hrst,  craniotabes,  or  rachitis  of  the  upper  cen'i- 
cal  vrrtebne  ;  second,  everything  tliat  is  capable  of  exerting 
jK^niiaiK'iit  pressure  on  the  veins  of  the  neck,  especially  at  the 
upppr  oprning  into  the  thorax,  such  as  tumors,  pseudoplasras, 
rxcessivt^  de])osits  of  fat,  liypertrophy  of  the  thymus  gland; 
tliird,  rachitis  of  the  thorax;  fourth,  various  causes  which  ar^ 
accompanied  with  sudden  fjr  prolonged  passive  congestion  of  t?* 
bijiiii,  the  meninges,  or  the  nipdulla  oblongata,  or  with  more 
h"ss  continuous  congestion  of  and  consequent  injury  to  the  n 
structures  of  those  parts  and  especially  of  the  pneumogi 
nerve. 

Craniotabes  has  already  been  d^'  ^^"^       Tt^icMtis 
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thorax  can  only  be  construed  as  being  of  any  consequence  in 
the  manner  I  have  explained.  If  the  irritability  of  the  nervous 
system  is  not  materially  heightened,  no  considerable  disturbance 
of  the  function  of  the  pulmonary  branches  of  the  pneumogastric 
nerve  and  of  the  recurrent  laryngeal  branch  can  take  place. 

If  passive  hypersemia  of  the  brain,  of  the  origin  of  the 
pneumogastric  nerves  or  of  the  medulla  oblongata,  were  suffi- 
cient to  produce  spasm  of  the  glottis,  the  latter  could  hardly 
fail  to  occur  in  cases  of  insufficiency  of  the  valves  of  the  heart, 
or  of  serious  interference  with  respiration  resulting  from  diffuse 
inflammation  or  serious  compression  of  one  or  both  lungs, 
due  to  tumors,  exudations,  transudations,  the  escape  of  air  into 
the  pleural  cavity,  or,  in  case  of  tumors  of  the  larynx,  in  crou- 
pous laryngitis,  etc. 

According  to  Loeschner,  it  is  only  while  the  fontanelles  are 
open,  or  there  are  soft  spots  of  bone,  that  the  passive  hyper- 
jemia  of  the  briiin,  etc.,  is  capable  of  attaining  a  sufficiently 
high  grade  to  produce  such  a  degree  of  ii-ritation  and  pressure 
on  certain  delinite  portions  of  the  nerve  centres  as  would  result 
in  laryngeal  cramp.  It  appears  to  me  that  as  long  as  the  walls 
of  the  cranium  are  distensible,  the  degree  of  pressure  on  the 
brain  and  medulla  oblongata  can  at  least  not  be  greater  than 
when  the  roof  of  the  cranium  is  closed.  On  the  conti-ary,  in 
the  latter  event,  a  less  degree  of  liyperaemia  would  be  capable  of 
producing  the  manifestations  in  question.  Loeschner  himself 
admits  that  cases  of  spasm  of  the  glottis  occur  after  closure  of 
the  cranium,  and  in  fact  observations  of  this  kind  are  not  so 
Yiiry  rare.  Aside  from  this,  we  must  be  careful  in  interpreting 
i'cmditions  found  in  post-mortem  examinations  of  this  kind. 
If  we  find  passive  liyperaemia  of  the  brain  and  its  membranes, 
and  of  the  medulla  oblongata,  transudations  between  the  mem- 
branes, in  the  substance  of  the  brain  and  in  the  ventricles, 
or  rupture  of  capillaries  and  effusion  of  blood,  all  this  does 
not  prove  that  these  conditions  preceded  the  laryngeal  spasm. 
They  may  just  as  well  have  been  the  result  of  the  spasm  and 
the  cause  of  the  fatal  termination — at  all  events,  the  spasm  must 
have  materially  aggravated  these  conditions  if  they  existed.  I 
am  equally  unwilling  to  admit  that  the  livid  hue  of  the  face 
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during  the  spasm  indicates  an  antecedent  passive  hypersemia 
within  the  cavity  of  the  cranium.  On  the  contrary,  I  have 
always  found  this  cyanosis  to  occur  secondarily  when  the  cramp 
had  already  called  forth  some  of  the  evidences  of  snffocation. 

Material  diseases  of  the  brain  and  its  membranes  and  of  the 
medulla  oblongata  are  certainly  seldom  to  be  regarded,  in  and 
of  themselves,  as  the  cause  of  spasm  of  the  glottis.  I,  at  least, 
have  never  observed  the  latter  in  such  cases.  When  we  remem- 
ber what  an  irritation  is  exercised  on  the  nerve  ganglia  in  ques- 
tion by  a  basilar  meningitis,  and  how  this  irritation  is  increased 
by  ti-ansudation  into  the  ventricles  and  oedema  of  the  sabstance 
of  the  brain,  we  cannot  but  wonder  that  we  do  not  see  laryngeal 
cnimp  appear,  either  at  the  beginning  or  in  the  course  of  the 
])rocess.  In  such  cases,  however,  the  iiTitation  of  the  central 
portion  of  the  pneiimogastric  nerve  causes  no  spasm  of  the  glottis, 
l)ut  at  the  height  of  the  process  induces  a  retardation  of  the 
pulse  and  superficial  breathing,  which,  if  the  lack  of  oxygen 
o  rows  too  considerable,  results  in  deep  sighing  inspirations.  The 
fact,  however,  that  this  disease  exerts  its  special  influence  on  the 
hir}Tigeal  nerves  is  shown  by  the  shrill  cry  peculiar  to  this 
disease. 

Intiammatory  processes  in  the  lungs  are  liable  to  be  followed 
by  a  decided  abatement  or  disappearance  of  the  spasm.  It  even 
appears  that  this  is  very  i-arely  developed  in  lungs  which  are  the 
seat  of  any  pathological  process.  On  the  one  band,  this  experi- 
ence argues  against  the  theory  that  passive  hypersemia  in  the 
cranial  cavity,  which  is  so  frequent  a  result  of  diseases  of  the 
lungs,  is  the  cause  of  spasm  of  the  glottis.  On  the  other  hand, 
the  facts  before  us  may  easilj'  be  explained  as  follows.  In  case 
of  anything  like  extensive  disease  of  the  lungs,  the  breathing  of 
those  parts  that  remain  normal  is  materially  increased  to  preserve 
tlie  equilibrium.  This  heightened  energy  is  more  difficult  to 
throw  out  of  its  rhj^thm  than  the  breathing  under  normal  circum- 
stances or  tlie  weakened  breathing  of  i-achitis. 

Catarrhs  of  the  larynx,  of  the  trachea,  of  the  bronchi  and 
their  branches,  are,  of  themselves,  not  capable  of  prodacii^ 
spasm  of  the  glottis  by  means  of  reflex  irritation.  But  when  the 
cramp  already  exists,  these  catarrhs  may  awaken  it,  or,  if  it 
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is    already  disappearing,  may  aggravate    it  again,   especially 
through  paroxysms  of  coughing. 

The  question  whether  dentition  is  capable  of  causing  attacks 
of  spasm  of  the  glottis  through  reflex  irritation,  has  never  yet 
been  settled  by  strict  proof,  which,  indeed,  would  be  difficult  to 
carry  out. 

With  regard  to  the  thj-mus  gland  as  a  cause  of  this  disease, 
we  may  safely  join  the  ranks  with  Beduar,  Friedleben,  and 
others,  who  declare  that  it  has  nothing  to  do  with  this  spasm. 
This  gland  has  often  been  found  swelled  and  diseased  without 
spasm  of  the  glottis,  and  has  often  failed  to  be  affected  when 
spasm  was  present,  the  two  being  sometimes  also  seen  associated. 
By  its  anatomical  position  it  is  entirely  incapable  of  calling 
forth  the  disease  in  question  or  of  favoring  its  development. 
Care  should  here  be  taken  not  to  diagnosticate  the  condition  of 
things  during  life  by  the  results  of  post-mortem  examination.  It 
might  very  easily  be  that  the  swelling  of  the  thymus  found  after 
death  had  only  been  developed  as  the  result  of  the  attacks  of 
cmmp. 

It  is  a  different  thing  with  regard  to  the  influence  of  swell- 
ing of  the  tracheal  and  bronchial  glands.  We  must  admit  that 
these  are  capable  of  inducing  spasm  of  the  glottis  through  irrita 
tion  of  the  pneumogastric  nerve,  in  a  manner  analogous  to  that 
which  existed  in  the  case  of  Ley,  where  the  recurrent  laryngeal 
nrrve  was  included  in  a  ligature  with  the  right  subclavian  artery, 
and  laryngeal  cramp  followed.  Unfortunately  in  most,  even  of 
the  carefully  observed  cases,  like  that  of  Pleischmann,  rachitis 
of  the  thomcic  walls  existed  at  the  same  time.  If  these  glands 
produce  this  effect  by  pressure,  the  latter  must  be  moderate  and 
variable.  Glands  that  were  in  a  state  of  hyperplasia,  whose 
hypenemia  varied,  would  be  more  capable  of  producing  these 
intermittent  attacks  of  cramp  than  if  thej^  had  already  under- 
gone caseation  and  become  rigid.  Even  in  the  latter  case,  how- 
ever, two  circumstances  maj-  still  contribute  to  an  altenition  of 
pressure  by  the  glands,  viz.,  the  act  of  respiration  and  the  circu- 
lation of  the  blood. 

According  to  Wunderlich,  in  easily  excitable  children,  pro- 
longed violent  crying,  or  over-exertion  in  walking,  so  as  mate- 
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rially  to  interfem  with  respiration,  are  capable  of  calling  forth 
light  attacks  of  spasm  of  the  glottis, 

Romberg  has  seim  this  cmmp  appear  after  the  sudden  vanish* 
iiig  of  extensive  chronio  eruptions  of  the  skin,  and  disappear 
again  after  a  relapse  of  the  same, 

A  small  number  of  cases  remains  in  which  we  can  in  no  wise 
find  a  cause  for  the  spasm,  where  we  are  obliged  to  accept  the 
theory  of  functional  disturbance  of  the  bi-ain  and  medulla  ob- 
longata, or  of  simple  reflex  manifestations,  according  to  Mar- 
shall Hall,  and  others,  until  such  time  as  we  may  perhaps  be 
able  to  demonstrate  material  changes  as  the  basis  of  the  disease. 
Under  this  category,  probably,  come  most  of  the  manifestations 
of  spasm  of  tlie  glottis  in  childi-en  over  three  yeara  of  age.  It 
is  also  possible  that,  in  some  instances,  swelling  of  the  tracheal 
bronchial  glands  may  be  overlooked. 

In  spasm  of  the  glottis  in  adults,  rachitis— the  most  impor- 
tant occasion  of  the  trouble  during  the  age  of  childliood — must 
be  left  out  of  account.  In  the  majority  of  cases  we  must  here 
siip])ose  tiiat  there  is  an  abnormally  heightened  excitability 
of  the  nervous  system.  For  this  reason  tlie  disease  is  chiefly 
observed  in  the  female  sex.  It  may,  in  the  tirst  place,  be  caused 
directly  from  the  brain,  through  lively  emotional  impressions, 
though,  even  liere,  the  altered  activity  of  the  lungs  and  heart 
may  not  l>e  left  OLit  of  the  account.  Let  us  picture  to  ourselves 
the  lightest  gnule  of  this  process,  when,  in  an  excitable  individ- 
ual, as  the  restdt  of  anxiety  or  fright,  the  respii-ation  becomes 
h-regular,  the  action  of  the  heart  accelerated  and  the  voice  Ls 
lost ;  on  tlie  abatement  of  the  cramp,  then,  the  normal  relations 
of  the  body  are  re-established  through  long,  deep  inspimtions. 
At  the  same  time  material  lesions  of  the  brain  and  chronic  men- 
ingitis  have  also  been  observed  as  the  basis  of  laryngeal  cramp. 

Local  over-irritation  of  the  larynx,  through  prolonged  loud 
speaking,  may  cause  spasm  of  the  glottis  in  persons  predisposed 
to  it.  Tumors  in  the  larjnix,  vvliich  are  movable  or  capable  of 
a  variable  degree  of  swelling,  and  foreign  bodies,  may  be  the 
cause  of  this  disease.  Every  physician  must  have  seen  the  ai 
ficially  prcKlured  spasm  often  enougli,  in  making  applications  u 
the  larynx,  especially  as  soon  as  the  brush  or  sponge  toi 
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the  vocal  cords.  In  such  cases  the  cramp  is  most  quickly  re- 
lieved by  deep,  powerful  inspirations.  Aside  from  this,  the  mal- 
ady has  been  seen  to  develop  itself  in  diseases  of  the  epiglottis 
and  in  ulceration  and  abscesses  of  the  larynx. 

Reflex  irritation,  in  any  event,  plays  a  more  important  role  in 
the  production  of  spasm  of  the  glottis  in  adults  than  in  children, 
notwithstanding  that  Marshall  Hall  lays  the  chief  stress  on  this 
method  of  causation  in  children  and  endeavors  to  refer  almost 
all  cases  to  reflex  manifestations.  At  all  events,  in  perhai)s  the 
majority  of  instances,  no  other  explanation  is  at  present  at  our 
command.  The  principal  basis  of  these  reflex  manifestations  is 
found  in  affections  of  the  female  sexual  organs,  especially  of  the 
uterus.  Persons  thus  affected  may  suddenly  be  seized  with  a 
sense  of  oppression,  and  become  voiceless,  even  while  you  are 
talking  with  them,  especially  if  they  grow  excited  or  have  been 
moving  quickly.  These  manifestations  vanish  again  comjiletely 
within  a  few  seconds  or  Vninutes. 

Conditions  of  irritation,  especially  foreign  bodies  in  the  j^har- 
ynx  or  oesophagus,  are  capable  of  producing  spasm  of  tlu* 
glottis  through  reflex  action. 

Tumors  and  aneurisms  which  press  upon  one  recurrent  larjni- 
geal  nei-ve  may,  by  hindering  the  movements  of  the  corresj)ond- 
ing  vocal  cord,  produce  hoarseness  and  a  certain  degree  of 
insufficiency  of  breathing,  which,  however,  is  permanent  and 
cannot  be  mistaken  for  spasm  of  the  glottis. 

Sometimes  we  see  this  cramp  associated  with  pulmonary  tu- 
berculosis, probably  accompanied  by  a  simultaneous  affection  of 
the  tmcheal  and  bronchial  glands,  with  epilepsy,  chorea,  teta- 
nus, or  hydrophobia.  It  has  also  been  observed  in  lead  poison- 
ing. 

Symptoms  and  Course. 

These  present  differences,  according  as  they  are  observed  in 
cliildren  or  adults.  The  reason  for  tliis  is,  that  at  first  the  glot- 
tis of  the  child  is  sliorter  and  narrower,  so  that  its  constriction, 
on  spasmodic  action  of  the  appro])riate  muscles,  may  be  carried 
to  a  higher  degree  tlian  in  the  adult,  because  the  cartilaginous 
framework  of  the  larynx  is  more  yielding,  and  especially  because 
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the  my  tenoid  cartilages  can  be  pressed  more  finuly  and  unifurm- 
ly  against  one  aiiotlier.  Consequently  the  results  of  spasm  of 
the  gluttit5  are  must  serious  in  the  youngest  children  and  diinin 
ish  more  and  more  witli  advancing  yeara. 

In  children  the  symptoms  arise  as  follows  :  the  individuals 
attacked  may  be  a}>i)arently  well,  or  they  may  be  already  suff«T- 
ing  from  j-achitis  or  scrofula,  or  be  reduced  by  some  other  di:?- 
ea«<^  or  unfavorable  conditions  of  life.  Bodily  weakness  carrit^ 
with  it,  as  a  cojidition,  the  fact  that  all  bodily  activity  iis  more 
readily  hindered  in  its  coui*se  than  in  vigorous  children. 

The  arracks  occur  without  warning.     If  in   some   instanc^^w 
catiirrh  ol  tlie  larynx  or  of  the  bronchi  has  preceded  it,  this  by 
no  means  belongs  to  tiie  picture  of  spasm  of  the  glottis.     The 
lightest  attacks  consist  in  whistling  or  crowing  inspiration.     If 
this   occurs  during  the  night,   the   children  go  to   sleep  again 
imniediatel}',  ajid  those  belonging  to  them  have  no  knowledge  of 
wliat  has  taken  place.     In  this  way  it  *  may  happen  that  sucli 
attacks  are  not  noticed  for  weeks,  unless  they  also  arise,  dis- 
tinctly, during  the  day.      Tlie  supposition   that  spasm  of  the 
glottis  has  a  special   pretUlection   for  the  night  season,   is  an 
error  held  by  very  many.    Undoubtedly  laryngeal  catarrh^  which 
begins  witli  an  acute  swelling  of  the  mucous  membrane,  and  sim- 
ulates crou])ous  laryngitis,  has  often  been  mistaken   for  spasm 
of  the  glottis.     If  the  attack  occurs  during  the  day,  the  chil- 
di*en  are  seen  to  grow  restless.     When  they  sit  up,  or  are  held. 
they  throw  themselves  backward,  gi*ow  pale,  and  make  uneasy 
movinnents  with  tlieir  extremities.     Sometimes  they  roll  up  their 
eye^s  for  a  little  while  and  turn  in  their  thumbs  for  a  moment. 
Such  an  attack  lasts  a  few  seconds.    Immediately  after  it  cliildren 
are  cross,  and  smaller  ones  cry.    In  a  little  while,  however,  every- 
thing is  all  rightj  and  old(*r  children  resume  their  play.     Such 
attacks,  too,  are  often  not  relieved  for  some  time,  because  th»* 
attendants  do  not  recognize  them,  and  give  the  childi^en  c» 
being  ]iaughty,  the  more  so  l>ecause  the  spasm    reaS 
when  chihlren  are  excited. 

If  stronger  attacks  are  developed,  they  gen 
with  whistling  or  crowing  inspiration, 
aiTest  i)t  respiration,  which  is  due,  n* 
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larynx,  but  to  the  disturbed  respimtory  movements  of  the 
lungs.  More  rarely  a  few  irregular,  laborious,  and  audible 
expirations  precede  the  attack.  Sometimes  these  follow  the 
whistling  inspirations,  which  may  occur  once  or  several  times 
in  succession.  Whether  the  whistling  inspiration  alone  has 
taken  place,  or  whatever  may  have  been  the  order  of  succes- 
sion of  the  spasmodic  inspiratory  and  expiratory  movements, 
there  now  follows  a  more  or  less  complete  closure  of  the  glottis. 
If  the  closure  is  complete,  an  entire  arrest  of  respiration  takes 
place  at  once.  The  thorax,  the  diaphrngm,  tlie  anterior  abdom- 
inal muscles  remain  immovable.  If  the  closure  of  the  glottis 
is  not  complete,  we  may  observe  single  laborious  attempts  at 
respiration  on  the  part  of  the  muscles  concerned.  At  the  begin- 
ning of  an  attack  children  are  generally  pale,  and  show  in  then- 
faces  an  expression  of  great  anxiety.  Then  tliey  throw  their 
heads  back,  in  order  to  make  respiration  easier,  the  face  becomes 
cyanotic,  a  cold  sweat  covers  the  foreliead,  the  mouth  is  open, 
and  the  cyanotic  lips,  especially  in  little  children,  are  put  up  as 
if  they  wanted  to  sip  something.  The  dilatation  of  the  nostiils 
helps  to  indicate  the  insufficiency  of  breathing.  The  heart's 
action  is  at  first  irregular  and  powerful ;  then  it  grows  weaker 
and  more  i-apid ;  the  pulse  grows  small.  The  more  severe  the 
attiick,  the  earlier  and  the  more  complete  is  the  lack  of  con- 
sciousness. The  eyes  are  turned  up,  and  the  hands  are  closed  or 
the  thumbs  turned  in,  while  the  other  fingers  are  sometimes  ex- 
tended and  still.  Not  unfrequently  there  is  a  tonic  cramp  of  the 
lower  extremities,  generally  with  distinct  abduction  of  the  big 
toe.  Sometimes  the  wi'ists  are  bent  inwards,  and  some  have  ob- 
sei-ved  the  feet  fixed  in  the  position  of  talipes  varus.  In  still 
higher  grades  of  the  spasm,  general  tonic  and  clonic  ciumps  of 
the  body  may  supervene.  Occasionally  there  is  an  involuntary 
discharge  of  urine  and  fseces  during  the  attack.  In  view  of  the 
overloading  of  the  venous  system,  the  body,  and  especially  the 
extremities,  are,  as  a  rule,  cool  and  livid. 

Such  an  attack  lasts  from  a  few  seconds  to  at  most  two 
minutes.  All  reports  of  a  longer  duration  probably  depend  on 
the  fact  that  a  succession  of  attacks,  shortly  following  each 
other,  occupied  a  certain  period  of  time.    As  a  rule,  the  lighter 
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an  attack  is,  the  shorter  it  will  be.  At  the  same  time  there 
short  attacks  which  quickly  reach  an  alarming  height,  and  may 
terminate  fatally  the  first  or  the  second  time,  before  help  can 
be  called.  I  believe  that  some  of  those  cases  where  children  ar** 
put  to  bed  apparently  well  and  are  aftei^ai-ds  found  dead,  with 
evidences  of  cyanosis,  belong  in  this  category. 

Some  years  ago  I  witnessed  tlic  following  occurrence  In  a  fat  boy,  six  montlift 
old*  The  mother,  a  healthy  woman,  nursed  the  child  herself.  One  eyenrng,  aseht 
gave  it  the  breast,  it  had  a  feeble  spasm  of  the  glottis,  after  which  it  went  on 
umsing.  Presently  the  child  waa  seized  with  a  mon}  vigorous  attack,  and  iiok 
backward  ;  whereupon  I  was  caUed,  I  arrived  there  withm  fifteen  minutes.  Under 
the  suppositioa  that  the  cliild  was  asleep,  he  had  been  laid  in  hjs  bed.  On  es^ 
aminatioU)  I  fuund  him  cyanotic  and  dead.  Inspection  of  the  body,  and  eBpecially 
of  the  extremities,  showed  no  signs  of  any  other  enunp  than  that  of  the  glottik 
No  autopsy  was  permitted.  In  this  case  ao  complete  and  rapid  a  closure  of  Uir 
glottis  &Qems  to  have  taken  place  ii3  to  have  left  do  time  for  the  deyelopment  of 
seoondary  manifestations. 

The  attack  ends  with  one  or  more  crying  or  whistling  inspira- 
tions, wliich  are  sometimes  stronger  and  at  othei*s  very  weak. 
The  respiration,  wliich  is  at  first  still  irn^gnlar,  soon  becomes 
rhythmical,  consciousness  returns,  if  it  has  been  lost,  the  heart's 
action  becomes  stronger  and  more  regular,  the  cyanosis  gives 
]>lace  at  first  to  a  pab-  and  afterwards  to  the  normal  color.  Some 
children  sleep  for  a  while  after  the  attack,  and,  if  it  has  not  been 
too  serere  or  repeated  too  often,  wake  again  qnite  restored.  U 
the  attack  has  been  quite  severe,  slight  twitchings  of  the  body 
may  sometimes  be  o1)served  during  the  sleep  that  follows.  If 
children  do  not  sleep  after  the  spasm,  they  remain  cross  and 
peevish  for  a  while,  want  to  lie  down  or  be  held,  cry  and  scream. 
But  the\^  isoon  recover,  and  act  as  if  nothing  had  bappenc*d.  If 
the  attac^ks  are  repeated  often,  and  especially  at  short  intervals, 
the  cliildren  remain  weary  and  exhausted,  want  to  go  to  bed. 
and  show  a  striking  degree  of  irritability  to  the  slightest  exU 
iiiiluenees.  It  may  hajjpen  that  a  mere  touch  of  the  b 
then  enough  to  call  forth  a  new  attack.  Now  and  then,  t 
othi-r  hand,  a  child  shows  great  powers  of  resistance 
impressions,  iind  immediately  after  the  close  of  an  att; 
as  fresh  and  clieerful  as  before. 
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The  disease  may  terminate  with  a  single  weaker  or  severer 
attack,  the  child  become  perfectly  well,  or  be  carried  oflf  in  the 
spasm.  The  disease  may  gradually  increase,  the  attacks  become 
more  frequent  and  more  severe,  and,  after  months,  terminate  in 
complete  recovery.  At  the  same  time  we  must  remember  that 
every  attack  may  end  in  death.  The  more  quickly  the  parox- 
ysms recur,  the  lighter  are  they  likely  to  be.  They  may  not, 
however,  always  be  of  the  same  character  in  the  same  case.  A 
number  of  light  paroxysms — sometimes  from  thirty  to  forty  in 
twenty-four  hours— may  occur,  with  here  and  there  a  severe  one, 
or  the  latter  may  be  in  the  majority  ;  or  the  disease  may  consist 
of  a  larger  or  smaller  number  of  only  light  or  only  severe  at- 
tacks. Some  children,  especially  when  their  age  is  no  longer  to 
be  counted  by  months,  are  capable  of  enduring  many  hundred 
attacks,  the  most  of  which,  it  is  true,  must  be  of  the  lighter 
variety,  without  their  health  being  permanently  imperilled. 

The  attack  gives  way  through  the  disappearance  of  the 
spasm,  and,  beyond  all  doubt,  the  constantly  increasing  lack  of 
oxygen  in  the  brain  and  medulla  oblongata  materially  con- 
tributes to  this  end  by  inciting  to  powerful  inspirations.  If  the 
case  terminates  fatally,  this  takes  place  at  the  height  of  the 
attack,  and  may  result  from  complete  and  permanent  closure  of 
the  glottis  ;  whereupon  the  cyanosis  and  carbonic  acid  poisoning 
increase,  the  cliild  grows  more  and  more  exhausted,  and  never 
comes  to  itself  again ;  or  death  may  occur  suddenly,  in  tho 
midst  of  severe  general  convulsions.  The  cause  may  be  an  acute 
transudation,  or  the  effusion  of  blood  into  the  brain,  or  general 
prostration  of  the  nerve  centres,  if  the  cramp  has  been  often 
repeated,  or  the  cliild  was  in  a  very  poor  state  to  begin  with. 

The  circumstances  which  may  give  rise  to  a  recurrence  of  the 
ci-amp  have  already  been  discussed. 

In  order  to  insure  complete  disappearance  of  spasm  of  the 
glottis,  it  is  important  that  the  fundamental  disease  upon  which 
it  rests  should  be  cured,  this  disease,  in  the  majority  of  cases, 
being  rachitis.  If  the  childi'en  still  have  vigor  enough  to  over- 
come the  disease,  and  if  we  can  place  them  under  favorable 
circumstances,  especially  with  reference  to  nutrition,  very  simple 
medication  and  baths  are  enough  to  put  them  in  the  way  of 
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recovery  from  rachitis,  and  tti  make  the  recurrences  of  larj^ngeal 
cramp  rarer  and  weaker,  until  they  finally  cease.  If  the  funda- 
iiipntal  diseases  causing  the  latter  are  such  as  cannot  be  cured, 
th<  !i  tlie  cmmp  will  pemst  and  eventually  induce  a  fatal  teimi- 
narion. 

If  the  spasm  has  abated,  so  that  it  occurs  but  seldom  and  in 
light  paroxysms,  its  intensity  may  again  be  increased  if  the 
causes  are  renewed  or  are  given  an  opportunity  again  to  exert 
a  greater  influence.  Furthermore,  every  process  which  is  cal- 
culated to  lower  the  powers  of  the  body — suchj  for  instance,  as 
profuse  or  protracted  diarrlioea — may  increase  the  intensity  of 
the  spasm.  This  experience  also  furnishes  an  argument  against 
the  theory  that  swell hig  of  the  thymus  ghiml  may  be  a  cause  of 
spasm  of  the  glottis,  Friedleben's  observations  prove-  that  the 
leaner  and  more  miserable  the  body  and  the  more  diminished  its 
]>ow^irs,  the  smaller  in  volume  is  the  thymus  gland. 

As  children  grow  older,  the  tendency  to  the  development  of 
laryngeal  cramp  diminishes.     The  principal  reason  for  this  may 
lie,  that  they  outgrow  the  }>eriod  when  rachitis  is  likely  to  exist. 
Even  though  tlie  attacks  nmy  be  tolembly  fi-equent,   however, 
they  diminish  in  severity,  because  with  increasing  age  the  larynx 
grows  wider,  its  cartilages  firmer,  and   the  initability  of  the 
nervous  system  grows  leiss.     As  soon  as  tlie  attack  begins,  and 
children  feel  that  respiration  is  becoming  iiTegular,  they  l>egiii 
to  comjilain  and  want  to  lie  down.     Whistling  inspiration  dot^ 
not  occui'  or  Ls  insigniticant.     Neither  is  the  labored  expii-ation 
accompanitHl  with  any  noise.     The  face  grows  j»ale,   but  little 
<'yanotic.     Paticmts  cotn]ihiiu  of  a  sense  of  suffocation  and  in- 
ability to  swallow.     The  voice  is  very  feeble  and  speecli  labo- 
rious.    Cieneral  convulsions  do  not  seem  to  hare  been  observed 
at  this  age.     The  attacks  last  hut  a  few  seconds,  eliiklren  then 
getting  up  and  being  as  cheerful  as  before.     It  is  only  wlien  the 
attack  has  been  often  repeated,  especially  at  too  short  intervals, 
that  they  appear  exhausted  and  fretful.    Recovery  generally  fol- 
lows in  a  few  weeks,  thougli  in  a  few  i*are  cases  a  fatal  t^miina- 
tion  is  saiil  to  have  been  observed. 

In  adults,  spasm  of  the  glottis  is  most  likely  to  occur 
5:»eriod  of  sexual  development,  and  is  much  more  freq 
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female  than  in  the  male  sex.  With  increasing  years  this  affec- 
tion is  more  and  more  i-arely  observed.  As  the  larynx  becomes 
more  developed  and  the  cartilages  piore  firmly  lixed,  the  attacks 
assume  a  milder  foim.  The  lightest  of  them  are  characterized  by 
a  sense  of  moderate  constriction  in  the  glottis.  Patients  state 
that  it  feels  as  if  some  one  were  pressing  the  glottis  together 
from  without.  These  sensations  may  be  very  transitory  or  last 
for  some  time.  A  sudden  loss  of  voice  may  also  occur  without 
tliis  feeling  of  constriction  in  the  glottis.  This  may  disappear 
as  quickly  as  it  appeared,  or  may  last  for  days,  weeks,  months, 
and  years,  with  slight  interruptions.  Wunderlich  reports  the 
case  of  a  woman  who  claims  to  have  been  without  a  voice  for 
twenty  years,  with  a  few  interruptions.  As  soon  as  venesection 
was  performed  upon  her  and  she  saw  the  blood  flow,  the  spasm 
ceased  for  days  or  weeks,  when  it  would  again  return.  Some- 
times the  attack  begins,  as  in  children,  with  whistling,  crowing 
inspiration,  noisy  expiration,  great  restlessness,  and  slight  twitch- 
ings.  Consciousness  may  remain  entirely  undisturbed  or  it  may 
be  lost,  even  in  mild  cases,  and  then  manifestations  of  hysterical 
disturbance  of  mind  often  ap])ear.  If  the  spasm  increases  and 
complete  closure  of  the  glottis  takes  place,  which  is  certainlj' 
\ery  rare,  the  symptoms  do  not  differ  from  those  found  in 
children.  The  paroxysm  may  reach  an  equally  high  grade, 
causing  the  same  cyanosis,  the  same  general  convulsive  mani- 
festations. It  lasts  from  a  few  seconds  to  a  few  minutes,  and 
may  be  repeated  after  longer  or  shorter  intei-vals. 

Another  very  troublesome  form  of  spasm  of  the  glottis,  in 
adults,  consists  in  ci-amp-like  inspirations,  which  are  repeated  at 
sliort  intervals,  and  are  interrupted  by  violent,  convulsive  expi- 
lations  with  a  shrill,  piercing  tone,  like  that  of  a  cough.  Such 
attacks  nuiy  last  a  few  seconds,  or  be  continued  for  more  than  a 
([uarter  of  an  hour.  The  more  severe  paroxysms  are  always 
associated  with  more  or  less  serious  passive  hyperaemia  of  the 
bniin  and  its  membranes.  If  these  attacks  are  not  too  severe, 
and  the  entire  disease  does  not  last  too  long,  patients  are  not 
especially  affected  by  them.  When  they  do  last  for  some  time, 
however,  disturbance  of  the  general  health,  loss  of  strength,  and 
emaciation  ensue. 
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CompUcationJs, 

The  complications  of  spa^m  of  the  glottis  may  be  raatiifold. 

In  severe  attacks,  transudations  may  occur  behveen  the  nieiii- 
bi-anea  of  tlie  bmin  and  into  the  ventricles,  ur  effusions  alreudy 
existing  may  increase.  If  sudden  death  does  not  take  place,  tlie 
children  die,  after  a  longer  or  shorter  period,  with  the  symptoms 
of  gradually  increasing  pressure  on  the  brain.  Or  effusions  of 
blood  may  take  phice  between  the  membranes  or  into  the  brain, 
wMch,  according  to  their  situation  and  size,  may  cause  the  mani- 
festations  of  unilateral  paralysis.  Tlie  duration  of  the  latter  is 
variable, 

Ruehle  has  seen  meningitis  complicated  with  spasm  of  the 
glottis, 

Catarrh  of  the  larynx  and  of  the  air-passages  lying;  below  it 
may  occur  in  tlie  course  of  laryngeal  cmmp.  The  cough  result- 
ing tlierefrom  may  become  the  exciting  cause  for  paroxysms  i»f 
spasm  wMch  already  exists.  In  rare  instances,  croupous  intlam- 
mation  of  the  larynx  maj^  become  associated  with  spasm  of  the 
glottis,  in  which  case  the  disease  may  terminate  fatally. 

Indammation  of  the  lungs  sometimes  ajipears  as  a  complic:i* 
tion.  The  laryngeal  spasm  is  then  likely  to  grow  weaker  or  to 
disapp**ar  entirely.  This  disease  has,  furthermore,  been  found 
associated  with  chronic  pulmonary  affections,  acute  cpflema  f»( 
the  lungs,  heart  disease  of  various  kinds,  hyperplassia  of  the 
spleen,  and  intestinal  catarrh. 


Pathological  Anatmiiy. 


X 


The  i-esults  arrived  at  in  this  department,  so  far  as  the  larvn- 
geal  cramp  itself  is  concerned,  have  thus  far  remained  entindv 
negative.  No  alteJ-cXtiotiB  have  been  discovered  in  tlie  nerves  nor 
in  the  structure  of  rlie  muscles  or  mucous  membrane.  The  latter 
has,  in  some  cases,  been  found  moderately  reddened. 

Amongst  the  conditions  which  have  always  been  foiiTid  pres- 
ent are  a  greater  or  less  degree  of  hypera?mia  of  the  brain  mem- 
branes and  of  the  brain  itself,  sometimes  effusion  of  blood, 
cedenia  <*r  Hie  brain,  transudation  between  the  membi^anes  or 
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into  the  ventricles.  In  i*are  instances  inflammation,  hypertrophy, 
or  partial  softening  of  the  brain  has  been  seen.  Softening  of  the 
medulla  oblongata  has  also,  very  occasionally,  been  demon- 
strated. 

Sometimes  it  has  been  possible,  after  death,  to  demonstrate 
the  traces  of  catarrh  of  the  respiratory  organs.  Occasionally  a 
croupous  exudation  on  the  mucous  membrane  of  the  larynx  or 
the  trachea,  ulcerations  and  abscesses  in  the  larynx  have  been 
found. 

Swelling  of  the  thymus  gland,  with  serious  reddening  of  the 
same,  belongs  amongst  the  occurrences  that  are  not  exactly 
frequent.  Sometimes  its  color  is  quite  pale.  Chronic  inflam- 
mation of  this  organ,  with  caseation,  is  very  rarely  encountered. 

Loeschner,  in  one  case,  observed  an  abscess,  the  size  of  a  bean, 
over  the  hyoid  bone. 

A  condition  of  not  so  great  rarity  is  more  or  less  serious 
swelling  of  the  tmcheal  and  bronchial  glands,  with  partial  or 
complete  caseation. 

Hypertrophy  of  the  left  ventricle,  or  dilatation  of  the  right 
ventricle  of  the  heart,  or  patency  of  the  foetal  circulatory  pas- 
sages are  all  sometimes  found.  Pericarditis  is  extremely  rare. 
Loeschner  claims  to  have  found  the  thoracic  organs  uniformly 
somewhat  anaemic  in  his  post-mortems.  Barthez  and  Rilliet  and 
Bednar  assert,  on  the  contrary,  that  in  the  autopsies  made  by 
them  the  heart  was  never  quite  empty,  but,  as  a  rule,  was  over- 
filled with  black,  fluid  blood,  as  were  also  the  larger  vessels  of 
the  thoracic  cavity. 

The  lungs  are  usually  emphysematous  to  a  variable  degree 
and  extent,  as  the  result  of  the  spasmodic  respiration.  Not  un- 
frequently  oedema  is  likewise  present.  Sometimes  they  give 
evidence  of  the  various  forms  of  acute  or  chronic  inflammation, 
with  or  without  chronic  tuberculosis  and  excavations. 

Redness  and  swelling  of  the  gastric  and  intestinal  mucous 
membrane,  hyperplasia  and  caseation  of  the  mesenteric  and  retro- 
peritoneal glands  are  met  with  now  and  then,  the  latter  being 
generally  associated  with  the  same  process  in  the  tracheal  and 
bronchial  glands. 

Hyperplasia  of  the   spleen  has  seldom  been  demonstrated. 
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Swellingj  with  a  yellowisli  or  yellowish  gmy  color  of  the  liver 
and  a  considerable  deposit  of  fat  within  its  cells,  is  a  frequent 
condition  in  spasm  of  the  glottis.  In  some  few  instances  diff ase 
chronic  tuberculosis  has  been  demonstrated. 

As  a  matter  of  course,  the  products  of  nichitis  are  the  ones 
most  frequently  found  in  the  dead  subject,  and  can  chiefly  he 
demonstrated  in  the  bones.  In  many  cases  ciunio tabes  may  also 
be  found,  though  this  is  by  no  means  the  rule. 

Diagjiosis, 

The  symptoms  of  spasm  of  the  glottis  are  so  characteristic 
that  one  can  hardly  believe  any  other  disease  capable  of  being 
confounded  with  it.  The  sudden  beginning  of  the  attack,  the 
wliistling  or  crowing  inspimtioii,  the  noisy  expiration  which 
sometimes  occurs,  the  increasing  cyanosis,  the  frequent  loss  of 
consciousness,  the  partial  or  general  convulsive  manifestations  at 
the  height  of  the  attack,  the  feverless  course  and  short  duration 
of  the  disease,  the  absence  of  cough,  the  teimination  of  the  ar 
tack  through  convulsive,  crowing  inspiration,  and  the  free  inter- 
missions, constitute  a  perfectly  clear  picture  of  this  disease. 

In  spite  of  this,  it  has,  not  un frequently,  been  confounded 
with  croupous  laryngitis.  It  has  also  been  asserted  that  there 
were  cases  where  one  might  waver  in  his  diagnosis  between  spasui 
and  oedema  of  tlie  glottis  or  whooping-cough. 

The  first  step  towards  a  correct  diagnosis  is  a  careful  exami- 
nation of  the  general  constitution  of  the  body  and  the  condition  of 
its  individual  organs.  If»  then,  a  hindrance  of  respiration,  a 
certain  degree  of  respinitory  insufficiency,  is  found  to  depend  on 
some  material  disease  of  the  respiratory  organs,  the  heart,  the 
brain  and  its  membranes,  or  the  medulla  oblongata^  no  one  will 
be  able  to  assert  that  he  is  dealing  with  a  case  of  spasm  <*f  the 
glottis  unless  it  is  clearly  characterised  by  the  above-nameil 
sjanptoms.  At  the  same  time,  spasm  of  the  glottis  niaj'^  be  asso- 
ciated with  diseases  of  this  kind.  If  there  is  no  disease  of  other 
organs,  and  the  symptoms  appear  as  described,  then  one  is  deal- 
ing witli  a  case  of  simple  larjTigeal  cmmp.  The  existence  of  the 
1    latter  is  rendered  the  more  probable  if  rachitis  is  found  to  be     J 
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present.  Any  considerable  swelling  of  the  tracheal  glands  may 
be  determined  with  confidence  by  the  dulness  which  it  causes  in 
the  angle  between  the  clavicle  and  sternum. 

Croupous  laryngitis  may  be  distinguished  from  spasm  by  tlie 
following  characteristics :  it  never  arises  suddenly,  but,  if  care- 
fully watched,  will  always  be  found  to  be  preceded  by  a  period  • 
of  variable  length,  during  which  the  child  is  ill  at  ease  and  suf- 
fers with  catarrh  of  the  respiratory  organs.  The  disease  begins 
with  a  dry,  barking  cough,  which,  as  it  increases  in  severity,  al- 
ternates with  spasmodic,  whistling  inspiration,  but  which  neither 
begins  nor  ends  with  this  symptom. 

The  attacks  last  longer  tlian  those  of  spasm.  There  are  no 
convulsive  manifestations  whatever.  The  repetition  of  tlie  attacks 
may  result  in  great  difficulty  of  breathing,  but  is  not  followed  by 
direct  suffocation.  As  the  attacks  become  more  frequent,  the 
passive  hypersemia  of  the  venous  system,  especially  in  the  cavity 
of  the  cranium,  is  continuously  augmented  ;  and  the  same  liolds 
true  with  regard  to  carbonic  acid  poisoning.  If  the  latter  reaches 
a  certain  grade,  consciousness,  which  up  to  that  time  has  remained 
clear  during  the  attacks,  may  be  partially  or  wholly  lost.  At  the 
same  time  a  loss  of  sensation  sets  in.  As  cyanosis  increases,  the 
spasmodic  inspiration  becomes  more  violent.  The  disease  is 
generally  associated  with  fever,  and  shows  no  well-marked  inter- 
missions. A  certain  degree  of  respiratory  insufficiency  persists 
between  the  lighter  attacks.  In  the  intervals  between  the  severer 
attacks  the  difficult  breathing  may  be  heard  even  in  the  next 
room,  characterized  by  laborious  and  noisy  inspiration  and  expi- 
ration. Auscultation  of  the  larynx  distinctly  indicates  the  hin- 
drance to  the  inspiratoiy  current  of  air,  while  after  spasm  of  the 
glottis  the  normal  relations  are  found  to  exist.  In  older  children 
aU  doubt  may  be  removed,  from  the  first,  by  laryngoscopic  ex- 
amination; while  the  existence  of  an  aifection  in  the  pharynx  is 
no  evidence,  either  pro  or  con. 

Croupous  laryngitis  is,  therefore,  not  easily  to  be  confounded 
with  spasm  of  the  glottis.  But  a  much  freer  interchange  has 
been  implied  by  winters  between  the  latter  and  the  catarrhal  form 
of  laryngeal  inflammation,  which  has  had  the  names  of  laryngis- 
mus stridulus,  pseudo-croup,  etc.,  imposed  upon  it.     Tliis  dis- 
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ease  may  arise  suddenly,  or  after  catarrhal  affections  of  the 
bronchi  and  their  branches,  cold  in  the  head,  etc.,  have  shown 
themselves  for  seveml  days,  I  have  often  observed  that  in  clul- 
dreii,  for  years  at  a  time,  every  lively  catarrh  of  the  nasal  nincoiis 
membrane  spread  downwards  to  the  larynx  and  here  produced 
catarrhal  inflammation.  The  symptoms  of  the  latter  resemble, 
in  generah  those  of  the  croupou?!i  process,  except  that  hei^  the 
resjiiratory  insufficiency  by  no  means  reaches  as  liigh  a  grade, 
provided  that  acute  oedema  does  not  supei-vene.  The  attack  may 
pass  off  in  a  few  minutes  or  last  half  an  hour.  It  may  be 
repeated  several  times,  and  so  prolong  the  entire  course  to  a 
number  of  hours  or  even  days.  In  tlie  majority  of  cases  the 
attack  comes  on  during  the  night,  after  a  rlnld  has  been  put  to 
bed  apparently  well,  and  often  shows  a  dij?position  to  return  on 
the  following  night.  The  intervals  are  never  perfectly  well  de- 
fined, but  the  noisy  resivimtion  always  shows  a  certain  degree  of 
insufficiency,  though  the  children  can  still  sleep  quietly.  After 
the  disease  has  run  its  course,  children  are  weary  and  used  up, 
and  do  not  recupeiute  for  several  days.  There  hardly  seems  to 
be  any  fever,  nor  can  any  considerable  degree  of  passive  hyper- 
a^mia  and  cyanosis  be  demonstrated.  On  the  other  hand,  the 
dry  l>arking  cough,  interrupLed  by  spasmodic,  wliistling  respij-a- 
tion,  is  characteristic. 

(Edenui  of  the  glottis  is  very  rare  in  children.     As  a  primaiy 
affection,  it  only  arises  when,  in  swallowing,  hot  or  caustic  sub- 
stances pass  into  the  larynx.    Secondarily,  it  may  associate  itself 
with  croupous,  dii)htheritie,  and  severe  acute  catarrhal  inflam- 
malirm  ul"   the  laryngeal   mucous  nnfmbi^ane.      It   is   generally 
developed  gmdually,  though  sometimes  quite  acutely.     If  one  is 
exptTienced,  he  can,  witli  his  finger,  feel  the  swollen  and  rigid 
mucous   mrmbnme   of   the  epiglottis  and  arytenoid    eartilaged 
through  the  moutli.     Generally  the  mucous  membrane    of  the 
faurcs  and  velum  is  also  somewhat  swollen  and  pale.       Swallow* 
ing  is  difficult.     The  oedema  itself  causes  no  fever  nor  cough. 
On  the  other  hand,  tliere  is  a  tormenting  sensation  of  insufficiency 
of  breath,  the  re^^piration  is  laborious,  inspiration  and  expiration 
are  both  noisy,  and  inspiitition,  particularly,  is  long-drawn  and 
somewhat  whistling,     No  free  intervals  exist.     Auscultation  of 
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the  larynx  distinctly  indicates  a  hindrance  to  respiration  as  long 
as  the  disease  lasts. 

Whooping-cough  never  arises  suddenly,  but  always  has  a 
catarrhal  initial  stage  of  some  weeks  in  length.  The  paroxysm 
of  coughing  itself  is  not  sudden,  but  is  often  felt  by  the  child 
ten  minutes  in  advance.  It  is  characterized  by  a  succession  of 
severe  coughs  following  one  another  rapidly,  which,  if  of  a  high 
grade,  are  interrupted  by  long-drawn,  whistling  inspirations. 
The  paroxysm  lasts  from  a  few  seconds  to  several  minutes,  the 
face  becoming  red  and  turgid.  The  younger  the  children  are,  the 
more  likely  are  they  to  become  unconscious  during  the  attack, 
and  to  remain  so  even  for  a  few  minutes  afterwards.  Children, 
during  the  first  years  of  life,  may  suddenly  perish  at  the  heiglit  of 
a  severe  paroxysm,  through  transudation  into  the  brain  and  the 
ventricles,  or  through  cerebral  apoplexy.  No  such  lasting  closure 
of  the  glottis  takes  place  as  might  produce  suffocation.  No  fever 
is  connected  with  the  attacks.  The  intervals  are  perfectly  free  if 
the  disease  is  not  complicated  with  other  processes. 

In  adults,  spasm  of  the  glottis  can  only  be  confounded  with 
material  diseases  of  the  larynx,  such  as  ulcerations,  abscesses, 
diseases  of  the  epiglottis,  oedema  of  the  glottis,  polypi  or  foreign 
bodies  in  the  larynx.  More  careful  manual  examination,  the 
use  of  the  laryngeal  mirror,  and  auscultation  of  the  laiynx  must 
protect  us  against  all  error. 

Prognosis. 

This  is  variously  given  by  different  writers,  being  also  often 
based  upon  a  mther  indefinite  diagnosis.  Aside  from  this,  how- 
over,  it  must  vary  according  to  the  age,  especially  as  between 
children  and  adults,  and  according  to  the  intensity  of  the 
attacks. 

Fii-st,  as  regards  the  age  of  childhood,  Ruelile  considers  the 
prognosis,  in  individual  cases,  to  be  doubtful,  and  on  the  whole 
to  be  unfavorable.  Friedreich  designates  the  severe  forms  only 
as  being  doubtful.  According  to  Wunderlich,  about  one-third 
of  all  those  attacked,  and  the  majority  of  those  visited  with 
severe  attacks,  die. 
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Barthez  and  RUliet  had      8  deaths  among  9  patients. 
Herard  "         6  "  7 

Reid  "     115  ''  289         ** 

Lorent,  in  boys,  "       46  "  100 

"        in  girls,  ''       32  "  100         *' 

Salathe  '^2  ''34 

Boiicliut  declares  that  a  little  more  than  half  die,  and  Steiner 
is  of  the  opinion  that  the  great  majority  die. 

According  to  my  experience,  if  we  include  the  lightest  casc*s, 
which  we  certainly  should,   the  prognosis  is,  on   the   whole, 

favorable. 

Tlie  best  prospect  is  afforded,  in  general,  by  those  cases^ 
which  do  not  concern  too  young  children,  when  the  patients  are* 
on  the  w^hole,  vigorous,  when  the  attacks  are  weak  and  run  their 
course  briefly  and  without  geneml  convulsions,  especially  if  they 
consist  of  one  or  but  a  few  whistling  inspirations.  Furthermore, 
if  the  degree  of  cyanosis  is  slight,  consciousness  is  retained,  and 
the  intervals  between  the  paroxysms  are  quite  long.  Some 
writers  assert  that  paroxysms  which  last  over  two  minutes  ar« 
fatal. 

In  individual  cases  tlie  prognosis  must  be  based  upon  the 
diseases  which  constitute  the  foundation  for  the  glottic  spasm. 
The  moat  favorable  cases  are  those  in  wliich  it  is  developed  aa 
the  result  of  luchitis.  If  the  strength  of  the  patient  is  to  any 
degree  suffirient,  if  one  is  able  to  change  the  conditioiis  of  life, 
especiall)^  tlie  nourishment,  satisfactorily,  if  the  directions  given 
are  strictly  followed,  one  will  see  favorable  results  in  the  major- 
ity of  cases.  It  is  true  that  weeks  and  months  often  pjuss 
before  one  can  observe  any  material  change  for  the  better.  But 
there  are  also  cases  where  a  change  is  effected  pretty  soon,  espe- 
cially if  the  alteration  in  the  circumstances  of  life,  aided  by 
therapeutics,  has  been  very  ludical. 

A  strikinf^  exnmple  of  this  may  lie  reported  in  brief.  In  the  spring  of  1873  I 
was  Cttlletl  to  ii  couotry-seat.  It  was  said  that  the  son  of  tlie  proprietor,  a  boj  ten 
nioDths  old,  was  sufferint^  from  bydrocephalua  and  connilsive  attacks,  and  wit 
l>ecoming  idiotic.  The  father  of  the  proprietor^  his  mother,  and  one  sister  had  »al- 
ferrd  from  mentiil  disease,  the  former  having  died  in  thia  condition.  The  pareitti 
of  this  boy,  who  was  their  £rst  child,  were  alcnder  in  build  but  otherwise  health?. 


J 


PROGNOSIS.  1019 

Examination  showed  that  the  child  was  suffering  from  rachitis,  which  was  in  erory 
rcs|>ect  highly  developed,  and  from  spasm  of  the  glottis,  which  was  not  rarely  asso- 
ciated with  general  convulsive  seizures.  The  laryngeal  cramps  were  capable  of 
being  called  forth  by  the  most  insignificant  causes,  were  only  of  short  duration,  but 
very  numerous.  The  child  had  had  a  wet-nurse  up  to  its  fourth  month,  and  since 
than  had  been  fed  chiefly  on  articles  containing  fiour.  No  teeth  were  as  yet  devel- 
o|>ed.  In  addition  to  giving  cod-liver  oil,  iodide  of  iron,  baths  with  salt  and 
malt,  I  rigidly  prescribed  the  diet.  The  child  was  only  permitted  at  certain  regu- 
lar intervals,  to  be  fed  on  the  best  of  milk,  beef  broth,  and  the  yolks  of  eggs.  In 
fourteen  days  the  father  wrote  mc  that  the  attacks  were  much  less  frequent  and 
weaker.  Six  weeks  later  he  brought  mc  the  information,  personally,  that  the 
spasm  had  entirely  disappeared.  When  the  child  was  a  year  old  he  had  cut  several 
teeth  without  any  trouble.  Since  that  time,  in  addition  to  his  other  diet,  I  have 
allowed  the  parents  to  give  him  good  meat.  The  child  walks  now,  is  strong,  and 
intellectually  as  well  developed  as  the  best  children  of  his  age. 

As  soon,  in  such  cases,  as  the  appearance  of  rickets  gives 
way,  the  spasm  of  the  glottis  also  moderates,  and,  with  the  prog- 
ress toward  recovery,  naturally  disappears  much  earlier  than  the 
former. 

Scrofula,  which,  in  the  cases  belonging  here,  finds  its  expres- 
sion in  swelling  and  caseation  of  the  tracheal  glands,  renders  the 
prognosis  more  doubtful.  At  the  same  time  this  process,  too, 
may  recede,  though  in  the  minority  of  cases,  and  then  the  spasm 
of  the  glottis  dependent  on  it  will  disappear. 

Material  diseases  of  the  brain,  its  membranes,  and  the  medulla 
oblongata,  affect  the  prognosis  unfavorably,  and,  if  they  are 
inculpable,  fatally. 

Those  cases  which  are  brought  about  by  means  of  reflex 
action  admit  of  a  favomble  prognosis  if  the  cause  can  be 
r(»moved,  not  otherwise. 

Processes  which  are  capable  of  lowering  the  powers  of  the 
patient,  during  the  progress  of  spasm  of  the  glottis,  vitiate  the 
prognosis.  If  the  spasm  has  already  moderated,  or  is  in  the  act 
of  disappearing,  any  weakening  of  the  powers  may  increase  it 
again  or  call  it  forth  anew. 

All  complications  of  laryngeal  cmmp,  which  have  been  spoken 
of  above,  and  which,  especially  by  other  writers,  have  been  ad- 
duced as  causes  thereof,  make  the  prognosis  more  unfavorable 
on  that  account,  and,  if  they  are  incurable,  generally  make  it 
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lataL  An  exception  to  this  ia  found  in  acute  inJiiimination  of 
the  lungs,  wliicb  usually  effects  a  material  abatement  and  even 
complete  disappearance  of  the  laryngeal  cmtnp. 

On  the  whole,  the  affection  is  said  to  admit  of  a  more  favor- 
able ]>rognosis  in  the  female  than  in  the  male. 

In  adults,  the  prognosis  depends  upon  the  pathological  con- 
dition of  the  organs  which  cause  the  spasm*  The  more  obstinate 
the  attacks  are,  and  the  more  they  remain  confined  to  the  larynx, 
the  more  doubtful  is  tiie  prognosis.  If  the  material  disturbances 
lying  at  the  foundation  are  incurable,  then  the  prognosis  for  the 
spasm  is  bad,  and  may,  under  some  ckcunistances,  be  fatal;  if 
tliey  are  removable,  the  prognosis  is  favorable.  It  is  well,  how- 
ever, to  be  cautious  in  one's  predictions.  Cases  have  terminated 
fatally  wlien  the  physicians  did  not  in  the  least  expect  it. 
.\niong  adults,  too,  the  female  sex  has  the  advantage  of  a  more 
favorable  prognosis,  because  the  sexual  system  plays  an  impor- 
tant role  ;  wliereas  in  men  it  is  usually  a  question  uf  some  severe 
organic  disease- 
Treatment. 

The  treatment  likewise  presents  different  features  according 
as  the  patients  are  cliildren  or  adults.  Aside  from  this,  it  is  two- 
fold in  both  classes,  being  directed  both  against  the  conditions 
lying  at  the  foundation  of  the  spasm  and  against  the  attacks 
themselves.  Accordingly,  in  the  majority  of  cases  occurring  in 
children  we  have  to  combat  rachitis,  and,  in  the  next  largt^t 
number,  scrofula.  Little  children  should  be  kept  on  a  good  and 
ad( equate  supply  of  breast  milk.  If  this  is  impossible,  then  ass's 
niiik  or  cow's  milk  should  be  given,  diluted  to  a  degree  propor- 
tionate to  the  age  of  the  child.  If  the  child  is  over  six  months 
of  age,  meat  broth  should  be  given,  besides  the  milk.  As  soon  as 
the  child  has  cut  some  incisor  teeth  in  both  jaws  it  should  have 
good,  underdone  meat,  finely  minced.  If  the  patient  is  very  poorly 
nourislied,  some  yellow  of  egg  may  be  given  earlier.  Aside  from 
this,  the  administration  of  some  Hungarian  wine,  or  good  Prendi 
red  wine,  is  to  be  recommended.  Until  the  period  of  life  in 
which  children  are  subject  to  racMtis  is  passed,   they  should 
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receive  no  nourishment  containing  flour,  and  afterwards  rye- 
bread  only  in  very  small  quantities.  Until  the  eighth  year  their 
main  nourishment  should  consist  of  milk  and  meat. 

Children  should  not  be  kept  too  warm  in  bed  ;  after  they  are 
six  months  old  they  should  be  laid  on  a  firm  pillow  [or  mattrass], 
not  filled  with  feathers,  and  should  be  washed  with  cold  water. 
If  not  able  to  sit  up  alone,  they  should  not  be  propped  up 
in  chairs  nor  carried  in  a  sitting  posture,  especially  not  if 
tliey  are  rachitic,  because  in  this  way  slight  deviations  from 
the  normal  axis  of  the  spinal  column  may  be  favored,  and 
new  occasion  thus  be  given  for  the  development  of  spasm  of 
the  glottis  through  hindrance  of  respiration.  Lying  down  is 
of  no  sort  of  disadvantage  to  cliildren  with  craniotabes.  All 
the  functions  of  the  body  are,  as  far  as  possible,  to  be  kept 
in  order,  care  being  taken  to  prevent  constipation  or  diarrhoea, 
by  the  appropriate  means.  It  is  important  that  there  should  be 
plenty  of  fresh  air  in  the  room,  and  that,  when  the  weather  is 
good,  children  should  be  out-doors  as  much  as  possible.  All 
external  causes  which  might  excite  the  nervous  system  should 
be  avoided  and  children  should  be  given  abundant  time  for 
sleep. 

The  best  remedies  we  can  administer  against  rachitis  and 
scrofula  are  cod-liver  oil,  syrup  of  the  iodide  of  iron,  and  baths 
containing  salt  and  malt.  I  have  never  seen  any  result  from  the 
administmtion  of  preparations  of  lime  in  rachitis. 

If  distinct  organic  diseases  constitute  the  cause  of  spasm  of 
the  glottis,  or  complicate  it,  the  treatment  necessary  to  insure 
their  cure  must  be  adopted.  If  these  diseases  are  incurable,  we 
must  endeavor  to  lessen  their  influence  on  the  production  of  the 
spasm. 

Inasmuch  as  some  autliors  regard  difficult  dentition  as  one  of 
the  causes  of  spasm  of  the  glottis,  West,  Bouchut,  Barthez  and 
Rilliet,  and  some  others,  liave  advised  lancing  the  gums  under 
these  circumstances.  Many  others,  as  well  as  myself,  have 
never  seen  any  result  from  this  operation,  either  in  this  or  any 
other  pathological  condition  ;  consequently  I  can  in  no  wise  rec- 
ommend it. 

Light  cases  receive  no  treatment,  partly  because  it  is  not 
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needed^  but  still  more  because,  owing  to  their  brevity^  it  b  inh 

possible. 

If  the  attack  lasts  longer,  so  that  there  is  time  for  interfo- 
ence,  the  first  thing  to  be  done  is  to  use  external  counter-irri- 
tants. Sinapisms  may  be  applied^  various  portions  of  the  body 
may  be  nibbed  with  spirits  of  mustard,  the  face  may  be  sprin- 
kled with  cold  water,  or  the  surface  of  tlie  body  may  be  rubl»e<l 
with  it.  If  they  are  at  liand,  strong  liquor  ammonia  or  ether  may 
be  held  under  the  nose.  Simpson  proposed  the  inhalation  of 
chloroform,  which,  according  to  my  opinion  and  that  of  others, 
should  be  eni]>loyed  with  great  caution,  notwithstandin^ir  that 
Cox,  Smage,  and  West  claim  always  to  have  secured  prompt  re^ 
sult^i,  and  never  to  have  seen  any  ill  effects  therefrom.  Perhaps 
hypodermic  injections  of  morphine  might  be  of  service,  Mayer, 
in  tlie  '*Petersl)urger  medicinische  Zeitsclirift,"  i-eeommends 
subcutaneous  injections  of  atropine. 

If  the  cyanosis  assumes  a  higher  gmde,  conscionsness  is 
lost,  and  general  convulsive  attacks  set  in,  cold  affusions  over 
the  hi 'ad  and  neck  must  be  used — the  best  way  of  giving  them 
being  with  the  ]mttent  placed  in  a  full  warm  bath  of  from  9<J°  to 
95°  Fahr.  If  tliere  i:;?  jiot  enough  w^arm  water  at  hand  for  this,  he 
should  at  least  have  a  wiirni  ft>ot-batli  at  the  same  time.  If  thi* 
patient  is  in  a  llo^^pital  the  powerful  application  of  an  induction- 
current  to  the  phrenic  ut^rves  may  be  of  benefit.  Some  haw 
advised  the  administration  of  an  emetiCj  which  could  haidly 
be  taken  during  a  sevet't^  attack.  If  it  is  desired  to  try  this, 
which  is  aonievvhat  hazardous,  a  hypodermic  injection  of  a  solu- 
tion of  apomorpliine  should  be  ust^d,  which,  if  made  strong? 
imougli,  is  likely  to  act  promptly  and  effectively.  If  the  mouth 
is  open,  the  attempt  may  be  made  to  excite  vomiting  by  ticklin^^ 
the  pliarynix  and  root  of  the  tongue. 

If  the  cyanosis  remains  of  a  high  grade,  unconsciousness 
continues,  and  the  spasm  of  the  glottis  mmains  of  the  same 
intensity,  one  may  be  forced,  in  very  vigorous,  full -blooded 
children,  tt>  modemte  the  passive  hyperemia  of  the  bi-ain  and 
its  membranes  by  the  application  of  leeches.  Tins  necessity* 
liowever,  mil  only  arise  in  the  rarest  cases,  and  the  abstrac- 
tion of   blood    always  remains  a    doubtful    measui-e,    as  well 
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with  reference  to  the  attack  as  to  the  further  course  of  the 
disease. 

Marshall  Hall,  Friedreich,  Wunderlich,  and  others  recom- 
mend tracheotomy,  in  the  extremest  emergency,  when  suffocation 
is  threatening.  Aside  from  the  fact  that,  unless  the  patient  hap- 
pens to  be  in  a  hospital,  this  operation  cannot  always  be  per- 
fomied  quickly  enough,  I  have  never  yet  learned  of  any  favor- 
able result  that  has  followed  it  in  spasm  of  the  glottis. 

As  respiration  is  always  less  free,  more  shallow  and  rapid, 
when  the  patient  is  lying  down  than  when  the  back  of  the  thorax 
experiences  no  pressure,  the  paroxysms  can  be  made  easier  by 
raising  the  patient  up  at  once. 

The  use  of  certain  medicaments  during  the  attack  has  been 
recommended,  provided  the  spasm  is  not  so  extreme  that  patients 
cannot  swallow  or  that  consciousness  is  lost.  But  as  the  great 
majority  of  laryngeal  cramps  are  light,  it  may  well  be  practi- 
cable to  give  internal  remedies.  The  principal  ones  of  value  are 
musk  and  castor  in  sufficient  doses.  No  rapid  results  can  be 
expected  from  any  other  agents.  Perhaps  an  enema  of  asa- 
fcetida  or  tobacco  may  be  useful. 

During  the  intervals  all  possible  remedies  have  been  brought 
into  the  field  against  tliis  disease.  The  preparations  of  zinc, 
especially  the  cyanide,  with  or  without  calomel,  have  been  lauded 
by  a  good  many,  especially  by  Pagenstecher.  Other  have  rec- 
ommended the  preparations  of  copper,  nitrate  of  silver  (Heer), 
opium,  morphine,  digitalis,  cherry -laurel  water,  hydrocyanic 
acid  (Caspari),  asafcetida,  internally  or  in  enema  (Romberg), 
extract  of  belladonna  (Stark),  extract  of  artemisia  (Pfeufer), 
extract  of  lactucarium,  bromide  of  potassium  (Fingerhuth), 
tincture  of  cannabis  indica  (Bouchut),  chloride  of  gold  (Wendt), 
electro-magnetic  treatment  (M.  Meyer),  enemas  of  tobacco,  etc. 

Most  of  these  remedies  may  unquestionably  be  passed  over 
in  silence.  We  may  perhaps  except  asafoetida,  large  doses  of 
bromide  of  potassium,  which  must  be  used  long  and  contin- 
uously, and  nicotiana,  which  remedies  are  capable  of  decidedly 
moderating  the  irritability  of  the  nervous  system. 

The  most  effective  remedy  is  undoubtedly  musk,  which  was 
proposed   and   used   by  Reid,   and  has   been  warn)ly  i*ecom- 
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mended  by  many  others,  especially  by  Salathe.  I  rank  castor 
next  to  this  for  very  full-blooded  children.  I  have  obtained 
very  good  results  from  both  drugs,  particularly  very  material 
weakening  of  the  attacks. 

Of  late  chloral  hydrate  has  been  recommended  by  various 
parties.  Rehn  narrates  a  case  in  winch  he  could  demonstrate  an 
abatement  of  tlie  spasm  in  frequency  and  severity  after  tlie  use 
of  chloial  for  tlu-ee  days.  Twelve  days  after  beginning  its  use 
no  more  characteristic  paroxysms  occuired.  During  the  suc- 
ceeding days  and  weeks  occasional,  quite  light  manifestations 
appeared  now  and  then.  Others  have  seen  no  results  from  the 
use  of  this  remedy 

I  consider  applications  of  cro ton-oil  in  the  neighborhood  of 
the  larynx,  the  use  of  blisters,  either  alone  or  with  the  simul- 
taneous use  of  morphine,  iodide  of  potassium,  externally,  or 
tincture  of  iodine,  all  to  be  superfluous.  The  results  of  employ* 
ing  the  gray  oxide  of  mercury  ointment  are  injurious. 

It  is  a  matter  of  importance  to  improve  tlie  strengtii ;  we  miLst 
not  fail,  in  addition  to  appropriate  nourishing  dietj  to  administer 
iron,  if  the  digestion  will  bear  it,  and  especially  quinine.  These 
remedies  may  be  continued  with  advantage  for  some  time  after 
the  removal  of  tlie  disease. 

If  patients  live  in  a  city,  great  advantage  will  be  obtaine*! 
from  removal  into  pure,  healthy  country  au\  A  material  abate- 
ment, and  even  the  sudden  disappearance  of  the  spasm,  lias 
often  been  observed  as  the  result  of  this  change.  Aside  from 
this,  all  the  exciting  causes  which  were  spoken  of  above  as  capa- 
ble of  calling  forth  the  cramp  anew  must  be  avoided,  Amon^ 
these  are  taking  cold,  errors  in  diet,  emotional  disturbance^, 
sudden  movements  of  the  body.  Children  should  not  be  awak- 
ened  from  sleep,  and  slionld  not  be  allowed  to  take  any  nourish' 
ment  soon  after  the  attack,  because  a  new^  paroxysm  may  easilv 
be  called  forth,  partly  through  the  act  of  swallowing,  and  partly 
because,  under  the  circumstances,  some  of  the  matters  swallowed 
maj^  ])ass  into  the  larynx. 

Daily  Inkc-Avarm  baths  have  a  beneficial  effect. 

In  adults— aside  from  sudden  attacks  of  spasm  of  the  glottis, 
the  result  of  foreign  bodies  in  the  hirj^ nx  or  cesopbagiis,  which 
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must  be  extracted  as  soon  as  possible,  and  polypi,  which  should 
be  removed  without  delay — therapeutic  interference  is  to  be 
adapted  to  the  physical  constitution  of  the  patient.  In  full- 
blooded  individuals  we  must  insure  copious  stools  and  provide 
mild,  unirritating  diet.  K  laryngeal  cramp  occurs  after  the 
sudden  failure  of  the  menses,  a  local  abstraction  of  blood  must 
be  undertaken.  In  weakly  persons  the  strength  must  be  built 
up  by  good  diet,  iron,  quinine,  and  malt  or  steel  baths. 

Above  all,  the  causes  of  the  cramp  must  be  accurately  deter- 
mined, and  the  appropriate  treatment  to  combat  tliem  must  be 
adopted.  In  moderate  attacks  no  interference  need  be  under- 
taken. In  severer  ones  the  same  means  are  applied,  in  tlie  same 
way  as  in  children.  Here,  too,  tracheotomy  is  recommended, 
and  indeed  its  early  employment  is  advised.  Wunderlich  and 
others  claim  to  have  seen  good  results  from  the  abstraction  of 
blood  in  the  region  of  the  larynx.  During  the  intervals  the 
entire  host  of  anti-spasmodic  and  tranquillizing  agents  which  are 
prescribed  during  the  age  of  childhood  are  also  recommended,  as 
well  as  the  proper  regulation  of  all  the  conditions  of  a  person's 
living.  Among  adults,  too,  our  main  reliance  will  have  to  be  on 
asafoetida,  bromide  of  potassium,  musk,  and  castor.  Some 
advise  external  local  irritants  in  the  region  of  the  larynx,  for 
instance,  blisters,  croton-oil,  veratrine  ointment,  or  even  moxas 
and  setons. 

If  the  causes  of  the  spasm  are  incurable,  we  are  restricted  to 
rendering  the  attacks  as  mild  as  may  be,  and  to  making  the 
geneml  condition  of  the  patient  as  endurable  as  possible. 
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spasm  of  glottifs  1012 ;  diseases  of,  in  etiolc^y  of 
gastralgia,  297 ;  symptoms  in  occlusion  of  in- 
testines, 6U0. 

Brambilla,  481. 

Brauers,  880,911. 

Braune,  13,  340. 

Breath,  foul,  in  acute  gastritis,  140. 

Bremncr,  6T7,  086,  091,  710,  717,  721,  759,  767,  776. 

Breton  ueau,  993. 

Bright,  (};)8. 

Bright'H  di-seasc  of  kidneys  In  etiology  of  chronic  gas- 
tritis, 107. 

Brinton,  1.55,  106,  194,  195,  203,  205,  206,  207,  212,  234. 
235,  2.37,  2:i9,  240,  241,  242,  241,  247,  261,  497,  625, 
639. 

Brittan,  6T5. 

Brous-saiR,  133,  357. 

Brucke,  124,  127,  187,  353. 

Bnineau,  741. 

von  Brunu,  Conrad,  398. 

von  Bmna,  13,  10 1,  S-iO,  875,  880,  888,  880,  800,  801, 
905,  907,  908,  9U9,  977,  981. 

Bryant,  6(i5. 

Bryk,  75. 

Buchanan,  (iOl. 

Biichnor,  677. 

Buck,  Gurdon,  880. 

Budd,  075,  7'.>5. 

Buhl,  274,  843. 

BuonazoliiiH,  481, 

Burkart.  VH't. 

Burns,  Alhin,  258. 

Burns  m  etiology  of  intestinal  catarrh,  364  ;  of  intes- 
tinal hemorrhage,  441;  of  ulcer  of  stomach,  204. 

BuDscriuH,  4.S1. 

Busch,  W.,  1^2,  251. 

BuHk,  728. 

Butyric  acid  in  vomited  matters  in  chronic  gastritis, 

i;o. 


Cachexia  in  cancer  of  intestines,  ' 

stomach,  238. 
Cadge,  523. 


);  in  cancer  of 


CaMnim,  p.athoIogy  of  ulcers  In,  400. 

Calamus  in  chronic  gastritis,  188. 

Caliburccs,  457. 

Callaway,  005. 

Cttllijen,  442,  481. 

Callow,  169,  162. 

Calomel  in  treatment  of  the  anchyloetomam  duode 
nale,  787 ;  of  the  ascaris  lumbricoidcs,  749 ;  of 
sporadic  cholera,  161 ;  of  syphilLi  in  naso-phar^ni- 
gcal  cavity,  86. 

Cameron,  866. 

Camphor  in  siwradic  cholera,  162. 

Cancer,  a  complication  of  ulcer  of  stomach.  197 ;  in 
etiology  of  chronic  gastritiH,  167;  of  intestinal 
hemorrhage,  446;  of  rupture  of  stomach,  837; 
particles  of,  in  vomit  in  cancer  of  stomach,  241. 

Canstatt,  148,  827,  334. 

Carbolic  acid  in  croupous  and  diphtheritic  inflamma- 
tion of  pharyn.x,  73 ;  in  glanders  of  lar>'nx,  8C0. 

Carbonated  drinks  in  cancer  of  stomach,  254. 

Cardialgia  In  enteralgia,  463 ;  in  ulcer  of  stomach, 
213. 

Carisbad,  waters  of,  in  chronic  gnstritis,  182,  189,  191 ; 
in  dilatation  of  stomach,  a*^;  in  intestinal  ca- 
tarrh, 389 :  in  ulcer  of  stomach,  222. 
!  Carminatives  in  enteralgia,  458, 

Cartcsius,  482. 

Cawpari,  991. 

Castile  soup,  cncmata  of  solution  of,  in  treatment  of 
the  o.xyuris  vcrmicularis,  768. 

Castor  in  spasm  of  the  glotti.s  1024. 

Catarrh  in  phthisis  of  larynx,  845 ;  in  spa.«^m  of  glot- 
tis, 1013 ;  in  syphilis  of  larynx,  884  ;  in  etiology  of 
fibroma  of  larynx,  885 ;  of  habitual  constipation, 
595 ;  of  neoplasms  of  larynx,  884 ;  of  papilloma  of 
kirynx,  883. 

Catching  cold  in  etiology  of  acute  gastritis,  138 ;  of 
enteralgia,  461  ;  of  intestinal  catarrh,  364 ;  of  in- 
testinal catarrh  in  the  young,  378. 

Catet'hii  in  intestinal  catarrh,  389. 

Cathartics*  in  acute  gastritis,  143:  in  chronic  gastri- 
tis, 182, 101 :  in  dilatation  of  stomach,  332 ;  in  en- 
teraljrli,  467;  in  gastralgia,  300;  in  intestinal 
catarrh,  385:  in  laryngitis  phlegmono«i,  812:  in 
strangulation  of  intestines,  0-18;  in  etiology  of 
cntcralgin,  401. 

Causit,  881,  88:J. 

Cantor izntinns  in  lupus  of  larynx,  855 ;  in  etiology  of 
laryngitis  phlegmonosa,  793. 

Cazin,  »>59. 

Celsns,  133,  IftS,  .386,  397,  643,  669. 

Cetraria  in  chronic  gastritis,  188. 

Chairou,  922. 

Chamlxirs,  196. 

Champagne  in  cancer  of  stomach,  S54. 

Ohaptal,  481. 
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Gborcoal  in  caiicer  of  Btoitmcti,  2&S. 

ChAitveflii,  4U0. 

Chemical  cbatigw  In  oontenti  of  Ktomaph  in  cbronic 
gn.«iriti«,    170;  in  etiaJogy  of  utoor  of  stomsich, 

im. 

Chloral  hydrate  In  spanm  of  the  f^ottS^  1034. 

Chloroform,  application  of,  in  hyp^KtttlLesiii  of  lar- 
ynx, UCIS. 

ClitoroHLs  in  etiology  of  chrnulc  gafttdtia,  IfiT  ;  of  givs' 
tmlgia,  2f9M ;  of  hemoiThago  of  Rtomoch^  875 ;  of 
]m|Jilloma  of  larynx^  883. 

Chomcl,  &75. 

Chiomic  acid  In  h  jperpLa-^c  catarrli  of  noeo-phaiTii- 
g«Al  cATit?,  96 ,  in  tumors  of  larynx,  9t>6. 

Cicatrix  foUovriiiR^  ulcer  of  tiioiniich^  21  Si. 

ClrcTilatiLm,  tlfrnngoinenU  of,  in  etiology  of  nlwr  of 
stomnch.  VJ9;  UiAturh«iic€i  of^  due  to  the  anL-tiy- 
lostomum  rliiodcnaJe^  793. 

Circulatory  apparatu*,  discaaefl  of,  an  oomplicatbnii 
of  nicer  tif  stomachy  197. 

Clar.  JKW. 

Clare,  JIS, 

Clarke,  John,  MS, 

CJuuts,  W),  40tt. 

Closi';,  717. 

CobboUt  TOri,  TIO,  717,  im,  774. 

Ciitxilf,  lis, 

Cod  Uvrr  oil  in  lupns  of  larynx^  865, 

Coffee  in  tttology  of  gfttftjalgti^  397* 

Cohn»  455. 

Ciihiiheim,  l(rr,  27'-\  375,  363,  W. 

Coldi  ai*!  ill  en  Hon  of,,  in  r.!aneer  of  ^tomaoli,  354 ;  tn 
gaKtrulh^iu.  .*)«  ;  In  liem^jrrlmg^  of  j^niorh^  291 ; 
In  hy|*?nt»thp*ia  of  larynx,  032 ;  in  inlcfetlual 
oatmrht  31l»!1 ;  in  pn'^richondiitls  Ijiryn^ea,  8!i8  ;  in 
pharyngeal  phlepmnn,  fiG  ;  in  phtlili»Li  of  laryiiK, 
860;  insiiAAiiio!  thsglnttis,  111*^1. 

Colic  in  intn(««nK«ption  of  intefftincs,  619,  633, 

Colin,  451,  -HVl, 

Ct>lla|i»'  in  m^lu'jou  of  intesrtinea,  498. 

Collins,  IKo. 

ColociTith  ill  diiatation  of  stomock,  333, 

Colon,  affectiijin  of,  In  cancer  of  nt*>nittcb.  2?M  :  anom- 
ttlle«  fit  ilipnenftiuiiB  anil  forniation  of.  in  eliology 
of  habitunl  ronstipaliun,  tH31 ;  conj^enital  ot'clu- 
j^ion  "^f,  •I'^S ;  iicrfumllon  inix\  in  cancer  of  t^iom- 
orb,  HKi. 

Co]ot*>niy  tn  cuncpr  nf  ipitj?Ktinc*»  412. 

Coin M bo  in  rhmnic  goHtriti^  1S&;  In  intcatinal 
catarrh,  fJR9, 

Coin  mint'*,  Il«Mi]dti«,  4S\. 

CoiidyloinatH  in  KViihiSiH  of  larypx,  1^&, 

Conj«ti|jation  In  cancer  of  lnit^«tinp,%  637 ;  in  cancser 
of  M:oma«h,  INI ;  in  rhronir  gostritin,  ]7fi  ;  In 
DonHtr:ctionfi  of  fntoiUncs,  510  ;  in  dilAUUDn  of 


SIS ;  fn  imteralgiA*  463 1    ta  | 
140 ;;  in  IntnUnal  ulocrx,  411 ;  in  nicer  Gt 
nch^  mo^  in  etiology  of  enlenleiA,  400 ;  <jt  1 
tinal  liemorrbagt",  446. 

ConHtStution,  intiividoal,  la  etIolOgT  of  i 
aril,  iSJ4. 

CoiiMtrlctloiiatOeelnfllanji,  nnd  Dtspla«^ 
tnvnta  of  the  I»te«tlti«Sv 
offrtiph*/,  477  ;  introduction  antt  kLUatg^, 
ctojiiiJkxUioiu  48G;  oongoiital  forma^  4ffi; 
tttmlcal  can«c«i,  486;  anatomt&^paUMo^iod 
change*  in  Qencmh  4^:  pathoiojfy  of 
408 ;  Ki/TnptmmitotcHjg,  4lU ;  pain  and  vocnititic, 
41:14;  con^ipntion  and  dUkrrlia:^  497;  coUaTM\ 
41^K?I ;  »na!min«  pulse,  and  tempcmitore  of  hoiij, 
400 ;  anuria  and  ollgutia,  50() ;  brnta  «yinfifioin«i 
&O0 ;  itymptomii  fumlflicil  by  examlnatlofi  oC 
abdomen,  501;  mnffnoH*,  C04:  iermixtttiamti, 
du ration,  and  pro^nttgtt^  508 ;  paUkolaffjf  <tf  oai»> 
ttrietio^A^  Gil ;  nifmptomataloffsr,  611 ; 
5l:i;  conMii^iciimiHnam  of  outltnei  of 
514;  conHipatjon  and  diArrhcBO,  616; 
bodily  health,  517 ;  t'^miHOtion*^  ttHraUoiL.  mm4 
prtffftwutif^  Ml ;  dtagno«it^  6111 ;  fsuusilnatlcM  «( 
rectum^  6ii2. 
IsfTEDtif  Ai,  STRAXQiTtXTt03t,  596 :  wtranguloUaH  bf 
peritnn^iS  fttixc  iitfaments^  ESQ ;  ctrangalatign, 
undt-r  the  fal«e  Ifgunent,  696 ;  RtnungfiUatkia  If 
RiiDpHc  loops  or  nooses,  5S7 ;  fftrmtigntlatioci  bgr 
foimatlon  of  a  ditiple  knot,  &2S ;  bj  butiriii  ttolr 
formationfl,  529;  by  actit<^  kinking  csu«d  bj 
traction,  530  ;  *trangHlaUon  fry  tAt  tmtemtrnm^ 
6!^  I  by  omfntal  Ugamcntx^  533 ;  by  aUta  in  tilt 
omcntnm*  It13 ;  atranavlation  by  tM*  hiimihIiijl 
^U :  hy  slits  and  holes,  5*^1 ;  tmder  m  teoB  ini 
fixed  jneAontcHal  band,  534;  Mranffutuinon  tm 
stlU  fiiui  huieJi  in  dfffurent  orgawt  and  paru  nf 
org'WJt,  535;  utrantfulaiion  bif  ditatirtek,  596; 
anatomy,  536;  ttrtngnlatEciti  under  tb«  diveriM^ 
5i^ ;  by  loopA  and  knots,  5'kl ;  bj  ocdisdail  «l 
point  of  origin  of  diverticlc,  539;  by  divertiealir 
knotH.  Th^;  /ttrniiffHlatlnn  by  th^f\ 
JurmiJf^  510;  Mlra$tfftti(ttton  bif  i 
541 ;  dcHnitioa^  541 ;  cxtei-nal  hcrriiaa  i 
internal,  512;  hernia  retro  peri  toneiUfa  anta 
54'i;  hrrnia  dtindenti}efuna!i<s  546; 
540 ;  bcimiaii  in  neighborhood  of  the  < 
bernla  inter^igmoidca  ;  &5t ;  h«rftta  fntr»«|rtpl»- 
icrn,  E5'3 ;  btrnla  ligamenti  uK-ri  lati,  5Sa ;  iMsttlft 
foratniniK  WlnBloivii,  KVi ;  hfrnia  tiiapkroffmaHea, 
ES];  nn  atomy,  553;  ttioloffy,  65l»;  cowm^  tef' 
mlnniiona^  nymptom^^  an^  dioffHMniJA.  557: 
tfcittiitff,  incUinff^  and  compre$Kto»^  561 ;  an»»«^ 
my,  501 ;  knotting,  ^ffJ ;  kinking.  660 ;  camp 
slon«  570 ;  obMtrudttnn  by  ffrtUsUfnm,,  6T3 ;  .^ 
ittrucUon  by  inusttnal  tKniet,  577 ; 
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by  foreign  bodUea,  580 ;  occlusion  by  mcuaet  qf 
fcBcet,  conditional  upon  habitual  constipation^ 
688 :  paralysis  of  muscular  wall,  584 ;  ctiolc^y  of 
habitual  confltipation.  687;  intttssusception^  in- 
vaffination,  (ilO  ;  putftoloffical  anatomy ^  610;  eti- 
ology and  pathogeneKiH,  615 ;  symptoms,  course^ 
and  duration^  619;  differential  diagnosis  of  the 
different  kinds  of  occlusion  of  the  intestines^  624. 
Constrictions  or  the  Intestines,  %'/6\  cicatri- 
cial BUnoees^  628;  stenoses  caused  by  chronic 
peritonitis^  680;  constrictions  by  neoplasms^ 
633 ;  cancer^  6o5 ;  varieties^  &i5 ;  symptomatolo- 
gy, diagnosis^  636 ;  statistics  of  occlusions  and 
constrictions,  639;  treatment  of  occlusions  and 
constrictions,  642;  its  history,  643;  present 
treatment,  645 ;  strangulation,  645 ;  invaginatloi), 
666 ;  operative  measures,  658. 

Conta,  674. 

ConvniRions  In  enteralgia,  463. 

Cooper,  774. 

Cooper,  Afitley,  546,  879. 

Cooper,  Henry,  650. 

Copper  in  etiology  of  enteralgia,  461. 

Coprostosis  in  etiology  of  habitual  conRtipation,  600. 

Cornil,  232,  901. 

Corpuloncc,  appearance  of,  in  dilatation  of  stomach, 
316. 

Corrignn,  091. 

Corrosive  sublimate  in  syphilis  of   larynx,  875;    of 
naso  pharyngeal  space,  86. 

Cough  in  hyperajBthcsia  of  larynx,  931 :  in  papilloma 
of  larynx,  884;  in  perichondritis  laryngca,  818;  i 
in  phthisis  of  larynx,  8-16;  in  syphilis  of  larynx,  ■ 
867.  j 

Counter-irritants  in  spasm  of  the  glottis,  1022. 

Covillard,  055. 

Cox,  1022.  j 


Coze,  510. 

Creosote  in  cancer  of  stomach,  255 ;  in  chronic  gas- 
tritis. 481 ;  in  siwnulic  cholera,  151. 

Cruse,  074. 

Cruveilhier,  154,  193,  104,  195,  900,  219,  259,  495,  555, 
COT,  013,  0-i4.  (151,  737,  793,  71K),  SCO,  831. 

Cullen,  4.S3. 

Cullingwortli,  710,  717. 

Condurango  in  cancer  of  stomach.  252. 

Cuding,  309,  442,  6f>5. 

Cyst  formations  in  naso-pharyngeal  cavity,  40. 

Czerniak,  12,  («. 

Czemy,  184,  29:3,  354,  912. 

Da  Costa,  309. 

Danicllscn,  866. 

Davaine,  679,  6>2,  723,  732,  730,  742,  743,  747,  764. 

Debcy,  674. 

De  Ha*n,  481,  495,  509,  601,  619,  045,  661, 


De  la  Peyronie,  481. 

Delaporte,  661,  666. 

Demarquai,  669. 

D6marqnay,  890. 

Derivatives  in  laryngitis  phlegmonora,  813 :  in  peri- 
chondritis laryngea,  828 ;  in  phthisis  of  larynx, 
850. 

De.xpers,  536. 

Diagnosis.    See  diflfcrcnt  diseases. 

Diaphoretics  n  acute  gastritis,  145;  in  cancer  of 
stomach,  256;  in  enteralgia,  468;  in  intestinal 
cjitarrh,  .387;  in  laryngitis  phlegmono«i,  812; 
in  paralyses  of  larynx,  977. 

Diaphragm,  perforation  of,  following  ulcer  of  stom- 
ach, 197. 

DiarrhGea  in  cancer  of  intestines,  6.37 ;  in  cancer  of 
stomach,  241 ;  in  chronic  gastritis,  176 ;  in  con- 
strictions of  intestines,  616;  in  gastritis,  140;  in 
gastritis  phlcgmonosa,  161  ;  In  intestinal  catarrh, 
36*J;  in  intestinal  nlccri^  411 ;  in  intussusception 
of  intestines,  019 ;  in  twisting  of  intestines,  564. 

le  Dibcrder,  284. 

Dieffenbach,  442. 

Diemerbroet!k,  313,  483. 

Diet  in  acute  ga-tritL-s  143;  in  cancer  of  stomach, 
253 ;  in  chronic  gastritis,  184 ;  in  dilatation  of 
stomach,  320 ;  in  inteiitinal  catarrh,  3i^4 ;  in  spo- 
radic cholera,  152 ;  in  ulcer  of  stomach,  219 ; 
change  of,  in  etiology  of  intestinal  catarrh  in  the 
young,  378. 

Diculafoy,  659. 

Digestive  symptoms  due  to  the  anchylostomuin  duo- 
denale,  782. 

Digital  examination  in  laryngitis  phlcgmonosa,  808. 

Digitalis  in  chronic  gastritis,  180 ;  in  hemorrhage  of 
stomach,  2<)0. 

Dilatation  in  stenosis  of  larynx  following  perichon- 
dritis, 829;  in  syphilis  of  larynx,  875;  in  etiology 
of  rupture  of  stomach,  .337. 

Diochvs.  644. 

Diphtheria  in  etiology  of  aniesthesia  of  laryngeal 
mucous  membrane,  922;  of  laryngitis  phlegmo- 
no-^a.  7{Vj  ;  of  paralysis  of  parts  of  larynx  supplied 
by  Bui>crior  laryngeal  ner\-c,  9.'38. 

Dinif,  .390. 

Disj»lacement8  of  intestines.     Sec  Constrictions. 

Distention  in  etiology  of  rupture  of  stomach.  .'i.'I8. 

Dittrieh,  154,  150,  196,  212,  235,  2:^0,  247,  472,  815, 
S29,  873. 

Diuretics  in  cancer  of  stomach,  256. 

Di versus,  Petnis  Salius,  481. 

Dolaeus,  4^3. 

Dolbcau,  659. 

Donatus,  481. 

Dondcrs,  594,  654. 

DOriug,  805. 
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Douche,  nasnl,  in  diHeases  of  naHO-phAxyngeal  cavity, 
27,  4%  55,  72,  «f>. 

Drops}'  in  cancer  of  Htomach,  338. 

Dubini,  77(i,  779. 

Dachcnnc,  967,  961. 

Dufour,  944. 

Diiplay,  3*2G. 

Dnplony,  G59. 

Dapuytren,  WJO. 

Doranty,  Nicholas,  870,  959,  971. 

Dxacy,  537. 

DnrtJt,  483,  6W. 

Dy8cnter>'  in  etiology  of  conftrictlon,  of  intestinee^ 
628. 

DyBpo))sia  in  cancer  of  stomach,  239 ;  in  chronic  gas- 
tritis, KiO ;  in  dilatation  of  stomach,  317 ;  in 
ulcer  of  stomach.  209,  213. 

Dyppncea  in  cancer  of  larynx,  8W ;  In  larynjfitis 
pblegmonosa.  800;  in  lipra  of  larj-nx,  857;  in 
papilloma  of  larynx.  SS4 ;  in  paralysis  of  poeterior 
.  crico-arj'tcuoidei  mu.scles,  967. 

Eames,  568. 

Ear,  affections  of,  in  acute  retro-nasal  catarrh,  4S ; 
in  cancer  of  larynx,  893 ;  in  chronic  retro-nasal 
catarrh,  54 ;  in  croiipoiiH  and  diphtheritic  indani- 
mation  of  pharynx,  71 ;  in  hypcriJlastic  catarrh 
of  nast>-pharyngi>al  cavitj",  92 ;  in  retro-natAl 
phlegmon,  02 ;  in  syphilis,  81 ;   in  tuberculosis, 

rberlo,  120. 

Kbcni.  050. 

KbMU'in.  1-24,  135,  200,  204. 

Ecker,  IT. 

Eckhard,  404. 

Ehrmann,  a-^,  911. 

Einier,  .'^,  085. 

Ekekramz,  6-2,  084,  085. 

Electricity  iii  anaesthesia  of  larynfreal  mucous  mem- 
brane, 027 ;  in  dilntition  of  .stomach,  333 ;  in 
entiT.d;;;n,  409;  in  pra^trulgia,  307;  in  paralyhis 
of  larynx,  977 ;  in  stranpriilatiou  of  intestines,  654 ; 
in  dia^no^is  of  nicer  of  t«tomach,  215. 

EIsass^T,  '2i'A  991,  1000. 

EM)crg,  i^VA 

EIsUt,  waters  of,  in  ulcer  of  Ktomach,  222,  227. 

Em.iciiition  due  to  Iho  nnehylostomum  duodenale, 
7S.*i;  in  cancer  of  intestines,  4-'i;J;  in  cancer  of 
larynx,  t^9-l ;  in  dilatation  of  stomach,  310;  in 
occlusion  of  intent incH,  492. 

Embolism  in  ctiologj-  of  intestinal  hemorrhage,  447. 

Emetics  in  acute  gastritis,  144  ;  ir.  chronic  gastritin, 
183  ;  in  dilatation  of  stomach,  3."J2  ;  in  gastralgia, 
305 ;  in  iJharyngeal  phlegmon,  06 ;  in  spa.sm  of 
the  glottis,  1022. 

Emmet,  S04. 


I  Empbyvcma  of  sidn  following  porfucatiog  nlos  of 
lAzynfceftl  cartiktgc,  8S6i. 

Ems,  watoTM  of,  in  ohnmic  catarrh  of  kvwer  pharynx, 
63;  in  chronic  gastrltts,  188,  189;  in  phthisis  of 
larynx,  t)60. 

Bndarteriti^  a  complication  of  ulcer  of  Blomacli,  197. 

Endocarditis,  a  complication  of  nicer  of  Rtomaeh,  1V7. 

Enemata  of  meat  and  pancreas  in  cancer  of  stomach. 
354 :  purgative,  in  cancer  of  stomach,  S66 ;  nu- 
tritive, in  chronic  gastritis.  1&4;  purgative,  in 
enteralgia,  468;  nutritive,  in  hemorrhage  i-f 
stomach,  389;  purgatiTe,  in  intestinal  catarrh. 
S85 ;  cold,  in  inteiftinal  hem<»Tbage,  457 ;  par^^a- 
tive,  in  invagination  of  intestines,  656i,  667 :  in 
treatment  of  the  oxyuris  vermicnlaris,  T6S:  in 
strangulation  of  intestines.  648 ;  in  treatment  of 
trichoccphalus  diqiar,  776 ;  natriti  vo,  in  olcar  of 
stomach,  333. 

Engel,  336,  636. 

Engelmann,  496. 

Engelsted,  863. 

Enterectoniy  in  fitrangulation  of  intestines  CCS, 

Enteritis  in  etiology  of  intestinal  hemorrhi&ge,  445. 

Entcro-anastomoris,  operation  of,  in  strangolatioa  c>f 
intestines,  (i63. 
I  Epigastrium,  difitress  in,  in  chronic  gastritis,  IGV. 

Epithelium  of  small  intestine,  anatomy  of.  545. 

Eppinger,  531.  567. 

Ergotine  in  hemorrhage  from  stonuich,  397,  990 :  iu 
intestinal  hcmonhage,  457. 

Erysipelas  in  etiology  of  intestinal  hemorrhage.  444. 

Edchricht,  540,  730. 

d'Espine,  Marc,  336. 

Ether  in  hemorrhage  of  stomach,  201 ;  in  mponuix 
cholera,  153. 

Etiology.    See  different  <liReascs. 

Eustachian  catheter,  use  of,  in  etiology  of  emphysema 
of  naso-pharjngeal  cavity,  107. 

Eustachian  tube,  orifice  of,  13 ;  affections  of,  in  acute 
retro-nasal  catarrh,  46 ;  in  hyperplastic  catarrh  U 
naso-phar>'ngeal  cavity,  93;  in  syphilis,  SO;  ir 
tuberculosis,  77. 

Evans,  952. 

Exanthematous  diseases  in  eUology  of  chronk  retr<v 
nasal  catarrh,  49. 

Exercise,  bodily,  amount  of,  in  etiology  of  habitual 
constipation,  594. 

Eye,  afTection  of,  iu  hemorrhage  of  stomach,  Sbl« 

j  Faber,  447,  455. 
Fabricius  ab  Aquapendcnte,  481,  663. 
Fanral  impaction  in  etiology  of  entcralffia,  400;  of 

I         intestinal  catarrh,  868. 

Falk,  204,  538,  639. 
I  Fallot,  437. 
!  Faugrohr,  15, 
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FantonoR,  481. 

Fascia  of  nasopharyngeal  cavity,  7. 

Fauvcl,  284. 

Feith,  «69. 

Fcnger,  0(10. 

Fen  wick,  170.  203. 

Fcrgiuwon.  CCO. 

Fcrmcntntivc  procef«es  in  chronic  gastritis,  171,  181. 

Fever  in  cancer  of  etumach,  241 ;  in  croupons  and 
diphtheritic  inflammation  of  pharynx,  72;  in 
gastritirt,  14(1 ;  in  ga<ttritis  phlegmonoaa,  UHl ;  in 
intestinal  catarrh,  370  ;  in  intcRtinal  ulcers,  414  ; 
in  etiol.igy  of  gastric  catarrh,  137 ;  intermittent, 
in  otiolo;^'  of  intestinal  hemorrhage,  445. 

Fomelin-s  481,  482. 

Ficinus  (i51. 

Fick,  187. 

Ficber.  1M)9. 

von  Fie  ilcr,  S6ft. 

Fikentschcr,  281. 

Fine,  510,  CM. 

Fin;»crh\ith,  107. 

Finscn,  7:35. 

Fischer.  102. 

Figtulie  in  cancer  of  intestines,  4^35 :  in  congenital  oc- 
cln><ion  (»f  anus  and  rectum,  46^5  :  in  couBtrictiona 
of  int<;stino-',  .520 :  in  ulcer  of  Btotnach,  197 ;  ful- 
limjnj»  (»bstrncti«m  by  gall-stonea  in  intCKtines, 
575  :  followinj^  proctitis,  377. 

Flcischrnunii,  lUO,  1)01,  1003. 

Flormann,  815. 

Fluid,  imbibcil,  amount  of,  in  etiology  of  habitual 
c  )nsti|)ation,  589. 

Follicle-i  in  lar;;t'  intestine,  .347;  In  nasopharyngeal 
cavity,  8;  of  I'.ycr,  .344. 

Fon.sxvgrivcs  4(j*.>,  tW. 

FontaiutM,  .laodbu^,  'lO;?. 

Footl,  administration  of,  in  auaisthesia  of  laryngeal 
muc'jus  incinbranf,  02^;  character  of,  in  etiology 
of  acutx"  gastritis,  I'M) ;  of  cnteralgia,  W) ;  of 
irastralgia,  21>7  ;  of  habitual  constipation,  5'.U  ;  «>f 
intestinal  (^tiirrh,  3Ji3  ;  contamination  of,  in  eti- 
oloury  of  thr  a-caris  liimbricoides,  73(> :  iiroloiiprd 
retention  of.  in  stomach,  in  etiology  of  acut*»  ^ras- 
tritis.  i:;7. 

Foreiirn  boditw  in  etiology  of  entcralgi;t,  4(50  ;  of  in- 
testinal catiirrh,  36.3 ;  of  laryngitis  phlegmonoKO, 
7(M. 

ForestJiK,  483. 

Formey,  4']o. 

Fcirster,  201.  401,  S-JO. 

Fossa  of  Uos;'nmueller,  13;  affection  of,  in  acute 
rc'tnvnasjil  cjiLirrh,  4(>. 

Fournier.  70,  72. 

Fox,  Wilson,  lf.6,  170,  190,  237,  255. 

Fraentzcl,  (iol. 


Frank,  Joseph,  294,  882,  484,  650. 

Frankl,  Isidor,  863. 

Franzonba<l,  waters  of,  in  ulcer  of  stomach,  232,  227. 

FrerichK.  121,  171,  175,  319,  446. 

Freund,  39:i,  3*J5. 

Frcy,  117,  118. 

Friedleben,  990,  1003,  1010. 

Friedreich,  251,  406,  679,  796,  993,  994,  1017, 1028. 

Froriep,  901. 

Frustulia  ventricull  in  chronic  gastritii,  176. 

Fyffe,  829. 

Gairdner,  196. 

Galen,  Ifti,  480,  483,  (M3,  669. 

Oalvano-cautcry  in  hyperplastic  catarrh  of  naso- 
pharyngeal cavity,  95. 

Gangrene  in  intusMusccption  of  intestines,  621 ;  in 
occlusion  of  inteatinea,  490. 

Gargles  in  laryngitis  phlcgmonoea,  812. 

Gargling  of  naso-pharyngcal  cavity,  27,  49,  55. 

(Jarrotl,  307. 

Gastric  disturbances  in  cancer  of  stomach,  239. 

Gastric  juice,  121  ;  abnormal  acidity  of,  in  etiology  of 
ulcer  of  stomach.  198;  alterations  in  composition 
or  action  of,  in  chronic  gantritis,  172. 

Gaupp.  09. 

Gay,  658. 

Gee,  H«)6. 

Geilnau.  waters  of,  in  chronic  gastritis,  189. 

Genital  organs,  female,  dij^eascs  of,  in  etiology  of 
gastralgla,  207. 

Gentian  in  chronic  gastritis,  188. 

Gerhnnlu  22<5,  8r>(),  815,  ."-ei,  »)9,  902,  940,  941,  942, 
on.  01(5.  05(5,  Uo'X  077,  080,  981,  994,  996. 

Gerlarh.  3  IS.  410,  7(fi,  712. 

Gibb,  703.  709,  851,  b57,  907. 

Gibs»>n,  C.-)0. 

(Jiddlnc.^s  in  enteralgia,  403. 

Gintmc.  blH,  0112. 

Gland-;,  acinojis,  in  naso-pharjTigeal  cavity,  9;  intes- 
tinal, of  Bmnner,  anatomy  of,  344;  intestinal,  of 
Lieberkiilm,  anatomy  of,  344 ;  of  largo  intestine, 
347:  of  stomach,  anatomy  of,  117;  lymphatic,  af- 
fections of,  in  c  meer  of  larynx,  bO"2,  KIM  ;  in  cancer 
of  stoni.ich.  234,  230 ;  in  perichondritis  laryngca, 
818;  thyniuK,  changes  in.  in  npasm  of  glottis, 
1013;  trsicheal  and  bronchial,  affections  of,  in 
etiology  of  spavin  of  glottis,  1(K)3 ;  tubular,  in 
noso-pharyngeul  cavity,  ft. 

Glaiilx-r's  tvxlt  in  chronic  gastritis  ^^i. 

Glottis,  sj>asm  of.      See  Sjiasra  of  Glottis. 

(Icilis,  001. 

Goltz,  127,  404,  40S. 

C.<>och,  003. 

G.H,d,  Muson.  OOrj. 

Good.^ir.  J..  175. 
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Gonlon,  488. 

HclAtcT,  304                                                                  ^^H 

GoTkam,  634. 

Hellrr,  Ml.                                                                           ^^H 

Gorter,  483» 

Hi'llcr  on  iatestiniil  paradtefl,  669.                                 ^^^| 

GottBtein.  8C5. 

von  Helmont,  4S0,  W4                                                      ^^1 

GojM?,  «OT,  770- 

HemoiTbnKe  in  acuLo  nstni-iuMU  cmtntrh,  ^ ;  doe  to          1 

OmUam,  171. 

the  anrh^lastotnutn  ^nodeimle,  7^:  fa  cBnoerot 

OraxBiu^  VM. 

iuirynic^  ^il  in  cuioer  of  i^ttnnscli,  t45;  in  ccm 

Green,  Horace.  836,  680. 

Grenet,  7^. 

413! ;    In   HjphillB   of  U170X,    Sr74 ;  tn  tilcer  <tf 

GrlM,  diruato  of,  tn  phthiiie  of  larjnx,  8GQL 

itotii*cli,  MT. 

Grlialnger,  142,  616,  747,  77«,  TT9,  im. 

HiniioiTbiiglo  dlttOwiii  in  etiologj  of  tieiDarrb«ee  of 

Giiaollp,  65a 

stonuich,  975. 

Gros  7Sa 

Hcmorrlioldti  in  iiiteetinftl  Cftturli,  37$ ;  In  «tkila|gr  e<f 

Grubcr,  81,  83. 

intcatinai  hemfirrhagt?,  44IW 

Grubcr,  W.,  530,  B^ 

Hcnie,  11  Hv  118,  344,  4t*K,  918. 

Guerrant,  2». 

Henoch,  ai5.  466,  HftJ,  HflS. 

GuU,  039. 

H&mrvl,  901,  9til,  WB,  1018. 

Gummy  tnmrirtt  in  syphilis  of  laiTiLX,  8G5^ 

tiererlity  in  ctiul<3^  of  tmnocr  of  ■tomach,  SSB;  of 

Ousaertra',  785. 

KimHin  of  (ilottiN,  tl!t6. 
Hermann,  ]»1,  144,  ^^Xt. 

HachmaXn,  ft05. 

Herpes  Iiitii«ii4  in  ncate  g&?briti«,  141. 

Habcrahon,  165.  67U,  BTT,  625,  65S. 

Hcubcl.  4(13. 

Hjicker,  08.  »12l 

Hiyfeider,  156. 

HildAniw,  481. 

Hlltah^t,  856, 

ir.ifTti  r.  46-1,  4[r7- 

Hippocrmtefl,  W9.  470,  64:1.  667.  600,  9» 

JIatI,  A.,  f^Vl. 

mK,& 

Hall,  MivrKbnll.  itOl.  lOO-l,  1U23. 

HjiMer,  334.  45>1,  li53,  657. 

HodKkin,  aift. 

lihlllor,  674. 

HoflFiiifin,  747. 

Hal  ion,  6S. 

Hoffrnftn.  C.  E,  K.,  SCI. 

Hancock,  661. 

Hoifnmnn.  796. 

Manias,  650. 

HofTinimn,  Fr.,  482,  903. 

JlAthy,  675. 

Home,  mKi, 

Unrtmanii,  5Jy]. 

Uiy^nl  9^,  909. 

Has^,  835, 

Hoj>iH%  Vl%  1.17.  28S. 

Ha.«tmg«,  S3e. 

Houckisee^t,  496. 

Hiiuhncr,  712. 

Httb^  r.  67^*.  7m*. 

Hfluff,  riMl,  858, 

HufHond,  993. 

Hauj,%  B«5. 

HiiBhea,  811. 

Hayem,  155v 

Hnnl^r,  258,  817. 

Headache  in  iiciito  fraPtHtiR,  I-IO. 

Htuchk^  547. 

H<Mrt-biirii  in  iitiito  prnii>tri(ifi,  140. 

Htim,  SVO,  7%. 

Heart,  affocttons  of,  <i«i?  tn  lhi>  ttnchyiofitonuim  dii<>- 

Htitton,  106.                                                                          ^^m 

(lcnale„  7S4 ;    afTeftlon  of,    in   t^hrnnic  gay 

tritiK, 

HLitchJnf^n,  655,  060.                                                        ^^^H 

177;    in  Bpawiu  of  gloUis,    1013;    in   etido^y  of 

Hydtnrg,  chior.  ortrrorivtun  In  ajpfailb  oriarjiiz,  9S5:      '^l 

rhni«jc  (ra«lriti^  lOH ;  of  intc^itliiai  caUirrh, 

9(U. 

of  na»o-pbftrji]0ea]  cavity,  8(1.                                          I 

rWbm,  176, 

Hyilrar?.  chior.  mitla  in  treatrnpot  of  the  ancbrloi^^J 

iiockor,  yrrj. 

tomum  dpodnwle;,  TSTf;   of  tho  Mcarte  Imnbil^^H 

Kcclcficher,  106. 

eoldcK,  74t;  of  fiponulic  ebolerm,  l.tl  ;  of  ^|iUI^^| 

Hcgnr,  6-i»,  053,  768. 

in  niLichptajtiTiicnal  cavity,  86.                                ^^^H 

H.idenhain,  117,  liS.  !>1  L 

Hydmrg.  unguent  tntinctlon  of,  in  syphilijt  of  taiTfli^^^| 

IRilbnmnLni,  wat.  r*  of,  in  elironk  giutritli,  189 

'^^l 

Hrin,  575, 

Hydrochloric  add  In  chrotiio  gastritk,   18P,  IQD;  b^^^^B 

Hemp.  h31.  im.  911 

dil&tution  of  stoniaeh,  SSI ;  In  sastnUffia,  909;  )a         1 

Bi'liicko,  WjG,  911. 

Bpontdic  cboleim  151.                                                        1 

INDEX. 


1036 


Hydroperlc&rdlmn  dae  to  the  anchylostomixm  dnode- 
nale,  784. 

Hydrothorax  due  to  the  anchylostomom  dnodenale, 
784. 

Hypertrophy  of  mucous  membrane  in  chronic  gastri- 
tis, 105 ;  of  muscular  and  mucous  coats  in  occlu- 
sions of  intestines,  491. 

Hyrtl,  9. 

llyptcria  in  etiology  of  anaesthesia  of  laryngeal  mu- 
cous membrane,  922 ;  of  entcralgia,  462 ;  of  ga«- 
tralgia,  298. 

Ice  in  hfcmatemesis  in  cancer  of  stomach,  255 ;  in  in- 
testinal catarrh,  391 ;  in  intestinal  hemorrhage, 
457 ;  in  strangulation  of  intestines,  647. 

Icterus  in  gastritis,  140 :  in  intestinal  catarrh,  372 ; 
in  intestinal  ulcers,  413. 

Imracrmann,  500,  785. 

Incarceration  of  bowel  in  etiology  of  intestinal 
catarrh,  305. 

Infectious  processes,  acute,  in  etiology  of  laryngitis 
phlc;^monosn,  705. 

Inflammations  in  etiology  laryngitis  phlcgmonosa, 
TM. 

Inhalations  in  larjTipritis  phlegmonosa,  812 ;  in  peri- 
chondritis laryngca,  820. 

Injuries  in  etiology  of  diaphmgmatic  hernia,  566; 
of  intestinal  catarrh,  364;  of  intestinal  hemor- 
rhapo,  441;  of  paralysis  of  intestine,  587;  of 
rupture  of  intestine,  470  ;  of  ix;richon<lriti8  la- 
ryngca, 814. 

Inspection  in  dilatation  of  stomach,  319;  of  naso 
pharyngeal  cavity,  22. 

Intestinal  juice,  action  of,  351. 

InteiKtinnl  Parasites,  660;  bibliography^  660; 
introdrution,  fj60 ;  clasiiiiflcation,  670  ;  geographi- 
cal distribution,  age  and  sex,  671 ;  etlolo(/i/,  675 ; 
general  palhologi/,  677  ;  dlugnonlH^  679  ;  progno- 
sis, 680 ;  treatment,  681. 
Infusoria,  682;  cr.rcomoncu  intestinalis,  6S2;  bo- 

Inntidiitm  coli,  68^5 ;  pHoronpermia,  685. 
Tape-worms.  6S6;  historj',  686;  ctiolog>',  688; 
patholrjfrj',  600 ;  Kymptoinatology  602 ;  pathologi- 
cal anatomy  and  diagnosis,  r.0-1 ;  prognosis,  600 ; 
treatment,  607  ;  examination  of  the  evacuations, 
iVXl  \  preliminary  treatment,  60S;  the  actuai 
treatment,  700  ;  i)roj)hyIaxi.s  704  ;  the  ta?nia  fioli 
um,  706;  anatomy,  70f):  origin,  710;  thecysticcr 
ens  cellulosrc,  710;  the  tf^nia  mginata,  714; 
anatomy,  714;  origin,  717;  the  Uvnia  elliptica. 
721  ;  the  t<ruia  Jtaropuvctata,  721 ;  the  tienia 
jiana,  722;  the  ttrnia  niadagaHcarientsiH,  723;  the 
bothriocephalUH  latus,  723 ;  anatomy,  723 ;  the 
bothriorephalus  cordatufs,  727. 
SncTORiAL  WORMS.  728;  th£  dio/ttomum  crassumy 
728;  the  distomum  heterophyes,  728. 


RouHD-woEXS,  729;  iheaacarit  7um&rfcoicfe«,739; 
anatomy,  729 ;  origin,  781 ;  etiology,  736 ;  pathol- 
ogy, 737;  symptoms  738;  diagnosis  and  treat- 
ment, 749 ;  prophylaxis,  760 ;  the  (ucaris  myhtax^ 
761 ;  the  oxyurin  vermicularts^  752 ;  description, 
752;  etiolc^y,  760;  symptoms,  762;  diagnosis, 
'i65;  prognosis  and  pathological  anatomy,  766; 
treatment,  767 ;  prophylaxis,  769 ;  the  trichocepha- 
/M«  £i/*par,  770 ;  description,  770 ;  pathology,  774 ; 
treatment,  775;  the  aiichylostomum  duodenaU, 
776 :  description,  777 ;  symptoms,  781 ;  duration, 
783 ;  pathological  anatomy,  783 ;  diagnosis,  786 ; 
prognosis  and  treatment,  786 ;  prophylaxis,  787 ; 
the  echinorrhyncus  gigas^  788. 

Intestines,  changes  in,  due  to  the  anchylotftomnm 
duodenale,  784;  diseases  of,  in  etiology  of  en- 
tcralgia, 460  ;  of  gastn^gia,  297 ;  of  spasm  of 
glottis  990 ;  small,  congenital  occlusion  of,  486 ; 
perforation  into,  in  cancer  of  stomach,  245. 

IntUBsuweption  of  bowel  in  etiology  of  intestinal 
catarrh,  365  ;  of  intestinal  hemorrhage,  446. 

Inunctions  in  syphilis  of  naso- pharyngeal  cavity,  86. 

Iodine  in  hyperplastic  catarrh  of  naso -pharyngeal 
cavity,  95  ;  in  syphilis  of  larynx,  875. 

Ipecac  in  chronic  gastritis,  183. 

Iron,  chloride  of,  solution  of,  in  intestinal  catarrh, 
389 ;  lactate  and  reduced,  in  gaatralgia,  306 ;  sul- 
phate of,  in  intestinal  catarrh,  388 ;  tincture  of, 
in  ulcer  of  stomach,  226. 

Isambert,  75. 

Itching  due  to  the  oxyuris  vcrmicolaris,  763. 

Jackson,  105. 
Jacobi,  571. 
Jaeger,  259,  268. 
Jaksch,  106. 
Jelenffy,  017,  940. 
Johnson,  226. 
Jones,  Handfield,  278L 
Jordens,  678. 
Juergcnscn,  142,  327. 

Kameela  in  tape-worms,  702. 

KapiK^Ier,  015,  0:6,  914,  956. 

K6rangel,  78JJ. 

Kerckringius,  481,  653. 

Keuchel,  WO. 

Key,  Axel,  201. 

Kidneys,  disease  of,  due  to  the  anchj'lostomum 
duo«lenale,  784;  in  cancer  of  stomach,  247;  in 
etiology  of  intestinal  catarrh,  364 ;  Bright's  dis- 
ease of,  in  etiokigy  of  chronic  gastritis,  167. 

Kino  in  intestinal  catarrh,  889. 

Kissingen,  waters  of,  in  chronic  gastritis,  183,  191 ;  in 
intestinal  catarrh,  889. 

Kiwisch,  472. 
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KjeUberg,  686. 

Klcbs,  201,  3»8,  409,  410.  632,  634.  775. 

Klub,  548,  630. 

Kl:)hs8,  311. 

Kiuwh,  717,  725. 

Knoll,  464. 

Kodcrik,  b70. 

Kohlcr,  H.,  188,  332,  431. 

KuUikcr,  8,  365. 

KoossQ  in  tape-worma,  TOO. 

Kopp,  990,  \ni,  935. 

Kornmaal,  992. 

Koster,  471. 

Krabbe,  714,  735. 

Krdeutcr.  14. 

Kratz,  679. 

Krauss,  404,  405,  412,  422. 

Krcuznach,  waters  of,  in  chronic  catarrh  of   lower 

pharynx,  62. 
Knikcnbcrg.  297. 

KttchenmcisUjr.  671,  687,  710,  712,  717.  719,  749. 
Kuhnc,  126,  175,  283,  .'SI. 
KiipiK^r,  105. 
Kussmaul.  255,  29:3,  311,  314,  318,  319,  325,  327,  331, 

332,  911. 
Kiittncr,  5(>S,  006. 
Kyber,  674. 
Kyll,  95)1. 

Ladorie,  251. 

Lactic  acid  in  vomited  matters  In  chronic  Ka.stritiA,170. 

Laennrc,  834. 

LaCfan,  065. 

Lallemanl,  765.  7t56. 

Lambl,  074,  (>S2,  788. 

Landau,  2T4. 

Landzort,  12. 

Langenbcck,  913. 

Laparo-enterotomy  in  8tr.in;::nlation  of  intestines,  602. 

Lai)an>-ileotomy  in  Btranffulatioii  of  intostine«,  ♦iO-'i. 

Laparotomy  in  strangulation  of  intestine.  <>59. 

Laryngoscopy  in  ansesthc^sia  of  larynx.  J»24 :  in  cjincer 
of  laryn.x,  895;  in  fibroma  of  larynx,  ISS8 ;  in  hy- 
pcnesthcsia  of  larynx,  9:JU ;  in  larynijitis  phleg- 
mono.«a,  807;  in  papil]on:a  of  larynx,  SSI;  in 
paralysis  of  arytanoidciis  mu!»clc,  973  :  of  crico- 
arytirnoidcuR  lateralis  muscle,  972 ;  of  iiostcrior 
crico-aryt4MioidfUs  mubolf.  iH)7  :  of  thyro  ar^taj 
noldeus  intornns  musnle,  *.n'4;  in  iK-richondritis 
lar^Tigea,  819;  in  syphilis  of  larynx,  868. 

Liarynx,  Diseases  of,  791. 
Laktnoitis  PnLEOMOXOSA,  791 ;  bibliography,  791 ; 
history,  7^)2 :  etiology,  793 ;  anatomical  changes, 
7H6 ;    symptomatology,  801 ;  dlngnoris,  807 ;  ter- 
minations and  prognosis  809;  treatment,  811. 


PiBionoHDBiTis  Labtxgbjl,  814;  bibUograpMif, 
814 ;  eUolofft/^  814 :  pathological  analotmy^  f!Vi : 
avmptoma  and  coune^  818 ;  different  appemrance« 
according  to  location  of  the  ditteaae,  825 ;  dioipio- 
•to,  825 ;  termination*  ana  prognotU^  835 ;  treat- 
ment^ 838. 

Ulcbratioxs,  833  ;  phtMitUt  larynffis^  89:  bibli 
ography,  832 ;  etiology  and  pathologicml  aztatoaj, 
833 ;  symptomatology,  844 ;  diagnosis,,  847 ;  cocrw 
and  prognosis,  848 ;  tmtment,  849 ;  luptt*^  852 ; 
pathological  anatomy,  852 ;  prognoMs  and  treat- 
ment, 854;  tepm,  855:  pathology.  855:  symp- 
toms, 867 ;  prognosl<s  858  ;  glamUn,  85S ;  pathol- 
ogy, 868 ,  symptoms,  868 ;  diaernoaia  and  treat- 
ment, 859. 

Stpiiilis  or  tbb  Lartxz,  800  ;  bibliography,  860; 
etiology,  861 ;  pathological  anatomy,  tj64 ;  symp- 
toms diagnosis,  and  coarse,  867 ;  tenninatioos, 
872 ;  prognosis  and  treatment,  874. 

Nboplasms  or  tub  Labthx,  876;  bibliography. 
876;  history,  879;  etiology  and  pathogenous 
881 ;  anatomical  changeti,  symptoms  and  diagno 
sia,  882;  connect ive-tUiwe  tumnrn^  882 ;  the  fitro^ 
ma  papillare  or  papilloma,  882:  the  fibroma  or 
fibrous  polypu.9,  885 ;  maooos  polypi  and  cysts. 
889 ;  myxomata  and  lipomata,  890 ;  corrt acwkl 
890 ;  etiology,  890 ;  symptoms,  diagnosis,  coax v, 
and  duration,  893 ;  treatment,  900 ;  other  tumort, 
900 ;  sarcoma,  900 ;  adenoDu^  angioma,  aikl  ec- 
chondroaea,  901 ;  thyroid  g!and  timue,  9/2 :  pro?- 
nosis,  904 ;  the  eiutolarvrtaeal  method*  qf  t*pen- 
U<m,  905 ;  removal  by  cauterization,  905 ;  wrnoral 
by  cutting  instrnmenta,  906 ;  removal  by  mean«  of 
forcop!»  and  instilments  for  crashing,  90b:  re- 
moval by  means  of  the  galvano-cautery  and  else- 
trol^'sis,  908 ;  extirpation  Uintugh  the  neck,  VH : 
tyreotomy,  909  ;  oiiening  the  air-|ia«ttges  abme 
the  larynx.  912 ;  extirpation  and  resection  of  tit 
larynx^  912. 

Neuroses  ow  the  Labticx,  914;  introdnctioo. 
914:  the  Ruperior  laryngeal  nerve.  914;  the  in- 
ferior or  recurrent  hiryngeal  nerve;  918 :  fimcliaa« 
of  the  various  muscles,  920;  neuro^et  of  ttenn 
tion,  920  ;  anofHthe^in  of  the  kxrpngeal  wucvn* 
inenUtrane,  iiil ;  bibliography,  921 ;  etiology,  952 : 
symptoms  ^^«  diagnofHtit,  terminations,  and 
prognoKiR,  927;  treatment,  928;  hn>ertxttke*»a, 
parcKHthe^la^  and  newalgia,  929;  bibliography. 
929 ;  symi>tom5i,  931 ;  course,  duration,  and  tivat 
ment,  932 ;  neurone*  of  motion^  933 ;  paralfn, 
933 ;  bibliography,  933 ;  parol ff^ea  in  the  d^mtnin. 
qf  the  superior  larffngeal  nerve,  963 ;  etinb^. 
936 ;  paralyHen  in  the  domain  of  the  it^ernw  or 
recurrent  laryngeal  nerve^  All ;  pathogeneri^  and 
etiology,  941 ;  twthological  anatomy,  949 :  symp- 
toms and  diagnosis.  960 ;  paralifwia  ijf  ike  ttwU 
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<^  thB  recitrrent^  050;  bilateral  paralyris,  960; 
incomplete  bilateral  paralysis  952;  nnilateral 
pnralysift,  953 ;  paralyfti*  of  itutlvidual  brandies 
of  the  iiiferior  lartnigeal  nerve,  and  of  individual. 
fnuKlea  in  the  domain  of  the  nerve^  967 ;  pa- 
ralysis of  the  posterior  crico-arjrtaBnoideuR  mtiFcle, 
VS7 ;  nnilateral  paralysis,  958 ;  bilateral  paralysin, 
95S ;  paralysis  of  the  crico-arytienoidcas  lateralis 
mnscle,  971 ;  paralysin  of  the  aryta^noideus  muRcle, 
972 ;  paralysis  of  the  thyro-arytsenoideua  Intemus 
muscle,  or  mnsculuR  glottidis,  973 ;  diagnosis  and 
progno9t9  of  laryngeal  paralyita  in  geneixU^  975 ; 
treatment,  977. 

Latschcnlxjrgcr,  184,  354. 

Lead,  acetate  of,  in  hemorrha^rc  of  stomach,  290. 

Lead,  acetate  of,  in  intentinal  catarrh,  388. 

Lead  poisoning  in  etiology  of  enteralgia,  461. 

Lebert,  406,  570. 

Ledercr,  991. 

Lef6vre,  .'KS. 

Legroux,  807,  813. 

Lcichtenstern  on  constrictionss  occlufiions,  and  din- 
placemcntB  of  the  intestine^*,  477. 

Lentilius.  Rosinu-*,  G44, 

Lenbc,  9^21,  9.*i7. 

Lcube  on  diwases  of  the  stomach  nnd  intestines.  111. 

Leiickart,  fKS4,  CS7,  712,  715,  72.'>,  7:J0,  7:52,  735,  740. 
745,  747,  751,  757,  759,  7G1,  772,  774,  778,  779. 

Tx»udet,  408. 

Levacher,  710. 

Levison,  942. 

Lewin,  91,  95,  805,  802,  SCO,  SSO,  SSa 

Ley,  Hugh,  991,  992,  99.3,  1003. 

Liebermei«t*'r.  576. 

Lleutand,  1.54.  158,  431,  879. 

Lindcnbaum,  (M,  82. 

Lindwnirm,  908. 

Lisfranc,  807.  812. 

LIttcn,  447, 

Little.  (KI5. 

Littr6.  la-J.  4S1.  659,  664 

Liver,  adhesions  of,  to  stomach  in  ulcer  of  stomach, 
190 ;  affection  of,  due  to  the  anchylostomnm  duo- 
denale,  784 ;  in  cancer  of  stomach,  2-34,  240 ;  in 
dilatation  of  Ktomach,  311  ;  in  etiology  of  chronic 
paKtritis,  168 ;  of  hemorrhage  of  stomach,  273, 
275 ;  of  intestinal  catarrh,  a64 ;  of  8i)asm  of  glot- 
tis, 999,  1014. 

Londe,  67. 

Longc't,  914. 

Lorent,  Km,  1018. 

I.^i.^chnor.  901,  10(K),  1013. 

Loui^.  2,50,  398,  .5:}0,  834,  &39,  ai2. 

I-K)ven.  118. 

Lowonhcrg.  90. 104. 

Lowcnhardl,  G51. 


Lncao,  17. 

Lncke,  628. 

Ludwig,  130,  464,  497,  498,  499. 

Luhatfichowitz,  waters  of,  in  chronic  gastritis,  188, 
189. 

Lumbar  colotomy  in  strangulation  of  intestines.  664. 

Lungs,  affections  of,  in  cancer  of  stomach,  236,  246 ; 
in  occlusion  of  intestines,  492 ;  in  spasm  of  glottis, 
1013 ;  in  etiology  of  chronic  gastritis,  168 ;  of  in- 
testinal catarrh,  364. 

von  LuHchka,  9,  11,  12,  13, 19,  102,  104,  112,  S47,  S56, 
550,  914,  915. 

Luton,  234. 

Lnz-sinsky,  C65. 

Luzzato,  651. 

Lymphatics  of  large  intestine,  347 ;  of  naso-pharyn- 
g(!al  cavity,  9 ;  of  small  intestine,  346 ;  of  stomach, 
118. 

MacIlvain,  901. 

Mackenzie,  Morrill,  829,  881,882,  885,901,940,044, 

952,  959,  971,  9S1. 
Magnus,  23. 
Maicr,  311.  314. 
Maingault,  939. 
Maisonneuve,  002,  911. 
Malaria  In  etiology,  of  gastralgia,  299 ;  of  intestinal 

catarrh,  3(»5. 
Malefern  in  tape- worms,  702. 
Malgaigne,  497. 
Malin,  409. 
Malmsten.  081. 
Malpighi,  481. 
Maly,  35:3. 

ManasKtJin,  137,  180. 
Mandl,  79:1,  87U,  IKJO,  946. 
Mangrt,  481. 
Marchand,  780. 
Marienbad,   waters  of,   in  chronic  catarrh  of  lower 

pharynx,  02 :  in  chronic  gastritis,  182 ;  in  ulcer  of 

stomach.  222. 
Markwald,  445. 
Marotte,  574. 
Martins  247. 
Mason,  Erskine,  665. 
Massaria,  644. 
Massart,  307. 
I  Matthews,  106. 
Maunder,  524.  665. 
Maunoury,  662. 
Mayer,  373,  414, 1022. 
Mayer.  P.  J.  C,  11. 
McBride,  119. 
Meat- pancreas  enemata  in  hemorrhage  of  stomach, 

289 ;  in  ulcer  of  stomach,  222. 
Meat  solution  in  ulcer  of  stomach,  223. 
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Heat,  uniTOclaid,  twe  of,  In  etlolicigj  of  tape-wortiifi» 
6sa 

Meckel,  451,  fi5L 

Uelttner,  503. 

Mfllatkow,  721. 

Minl&re,  m, 

ICeuitraatlon,  aQomAlles  d!^  Ib  etiology  of  iutestloAl 
hemorrhaifrc  404. 

Mental  doprpH«Jun  In  ulcer  of  Ktomacb,  911. 

Mental  iliAturbwicscis  In  etiology  of  hiibiluAi  constipa- 
tion, 5«3, 

Menirin^',  dltnatc  of,  in  rihthisln  of  larynx,  850. 

Menux,  cNmate  of,  in  pbthinta  of  larjnx,  tl50. 

Mercurial  is,  4S1, 

MeroiiTj,  tBfitaUJc,  In  Intottinal  catairh.  391  ;  in  Rtmn* 
gulatlon  of  intc&tine«i  (S50 ;  ointment  of,  Inuno 
tion  of,  in  Ry|>hili4  of  larynx,  871, 

Mei-iTPnthelm.  wntum  uf.  In  chronic  gaatritla,  1S3, 

Merkd,  15,  90,  800. 

Mcrly.  ftiS,  Gfil. 

Meaner.  fi«30, 

McteorfAiii  in  panstriction*  of  int^tlneii,  613;  in  in- 
tusmi-sreptSoTi  of  intestlncji,  0-20  ;  in  obi*truction 
of  inle*<tint?4  by  Rall-Ktoiics,  57.j  ;  in  occliLsiun  of 
iiiti!?itiuefi,  SOI ;  in  twiatinu  ol  intestitiM,  £64. 

Meyer,  tt81. 

Meyer,  Riid,,  845. 

Mijer,  W.,  ^X  ,"j],  00.  iM,  flSw 

Michel,  ^%  H5, 1'lJiZ 

MicroBcotie  in  dlagno<ds  of  bcmoiThftflYS  of  itomjcta, 

MIcttirition,  nrtront.  in  entoralglA,  463, 

Miadeiaorj^ff,  8N.). 

Milk  in  nicer  of  stonmtli,  2l'K 

Millar,  !i,S9,  tKa 

Milter.  m«. 

Mineral  waterj«  in  cancpr  of  BtOTnaoh,  25-1 :  Sn  ohrDnlc 
catarrh  of  loMTiT  pharyns,  fia ;  in  chronic  tfiisirt' 
tjs,  18->,  IS:^,  188,  1K1»,  U*l  ;  in  dilatation  of  siom 
ach,  32K  ;  In  jfaslralfttiN,  IJOW  ;  i«  inlcKtiEmI  catarrh, 
SS!^ ;  in  phLlilsii>i  of  iarynxi  S50  ;  in  nicer  of  stom- 
ach, sai. 

Miram,  74^, 

Mittortwichrr,  510, 

Mob  I  OS  71 T. 

Moliinari,  i\t5, 

Morickton,  Hiir. 

Monro,  4.^1,  aflR.  525  578. 

MontrfiiT,  rliinate  of,  in  phUiS^l'?  of  laryn^t,  830. 

»Ionmi?ni,  nJW,  fifiJ,  tlVJ,  rrO.  Tlii. 

Morj>hia  in  rnnecr  of  Ptotiiarh,  251 ;  In  hypcne*- 
thf'Kia  of  larynx.  VHii  {  in  larjn^siii^  phk^pm^nnaa. 
S12  ;  in  phthisis  of  larynTt,  !Slif)  x  in  ^pasm  of 
fflatti!^.  1022 ;  in  iilw^r  of  stomach,  ^Hl 

Moficnt!,  48t. 

Hosier,  303,  6455,  Gill,  702,  736.  7m 


ICacons  mcmbran{^  of  lArffC^  into«yiM,  M7 ;  of  ntmy 
pharyngeal  cav  ity,  7  ;  of  KtmU  int«stine\  S43 ;  of 
BtoniAch,  lis ;  of  larynit,  affoctioiu  tA,  in  glnmlrrL 
SfiS^  in  Larynf^itlA  pblegmonoML,  797;  intepmH 
larynx,  657 ;  of  stomach.  In  cbronjc  gAstricis,  iflS, 

MaciiH^  hloody^  la  evacuniiona  in  tiit£Ktifu.l  cAtarrK. 
am ;  in  inLesiiiua  uloe»f  413 ;  m  mtammmxptiioa 
of  intciitlncfv  fllSl 

Milllcr,  747. 

Miilier.  Jl>)i.,  1U4. 

Mullcr.  K.,  (its. 

Miilier,  L.,  194,  300,  iSOS,  «(J7|  «8. 

MtilU  r,  W  ,,  1U4,  liiS,  831, 

Mnnck,  1145.  UBO.  IXA, 

MiirehiBon,  5T7. 

Un^l^M  of  larynx,  parsi^  of,  tn  phthid^  841:  «f 
pharynx,  6, 

Mnicuiar  coat  of  stomach,  affection  of^  in  direnie 
gn£trit!fl,  im. 

UuhcuIat  contmctlonn  In.  dilatation  of  stomactw  91tL 

MascLiLar  atmctnro  of  itonuich,  vfrralrtiwa  oC,  in  att- 
c4oej  o4[  gastric  catarrh,  138. 

MujiBTave,  899. 

M.vnk  tn  spaam  of  ilic  giottlj^  1033. 

KiffAL  doncho  in  dLscana  of  naao^pbarrns^l  earfty, 
37,  40. 

KKflo-|)]timr>  ii|Ef>«I  rmvlty-  and  pHarynK, 
dlJieaseri  of,  a;  iiUfiMlHCiinn,  ^ ;  ifeneml 
amitmny,  0 ;  the  individual  parts,  10  ;  {lartkriti*' 
Ut>n  in  respiration.  In  dcgluUtion,  and  In  vpircli, 
VA ;    TflationM   Lo  tho  ear,   15 ;    bibtlftsfrapk^  *n* 

fMHl,  17;  ni/mptomaioloifi^,  18;  aUeratiott*  of 
respiration  aniii  of  f^j.Hx-cfa,  18;  motor  dittBrb- 
nnccfl,  W;  manifeMtaliotni  det^tendcnton  aomtiall^* 
of  ft?cretion,  19  ;  mibj«Ln.ive'  i^nj&tiona*  tf  •  vymp^ 
tonxft  reftirable  to  adjacent  organs  31 ;  diagwuoat, 
S3;  Inap&ction  of  the  nano- phai7nir<ra.l  ^ritj 
from  In  front,  23  ;  from  below,  33  ;  Intpedtitm  of 
the  lowt-r  pliarjnx.  24 ;  expioratioa  irilh 
and  furi-finger,  ^\  trealmrnt^  fH;  aTOtdaaea 
injurhjn<i  Inliuenct^A,  "M;  CKUrrnal  inlltieiwa.  fS? 
n>moval  of  f3c'cretJoti%  30 ;  inapiralioo  of  fluid 
throiisjb  the  now,  St8;  thermic  iDCtuenoeA^  f»; 
medicaUfl  inJlnencrs,  20 ;  oprrolivc  ifrocnlurv^ 
p^'nernl  lrcn.tnicnt,  and  prriphylaxu.  3S. 

Anatokicai,  ALTeniTioKts,  SS;  bibltftffmplig,  29. 
aiifrmitf,  X\\  hifptrtrmia^  3S;  hemm-rhmge^  95; 
tifiifiH^t  37:  pfirew^hyTnitttiWt  mtoeiUtiff^  8S:  »« 
iT«a*frJ  tfiid'  (t Itemed  Mecreiion^  40;  cy«t  fonna- 
tions  4(1 :  biblio§ra3>Av  ^f  «*«  ma«t 
diiefi/w)f,  43, 

ACTTI!  RlCTItO>N4aJlL  Catiiiiiii,  44 ;  c^ot4vy^  4^ 
anatomicAl  Altcratloai,  44 ;  dinicat  KBtarki,  4 
treatment,  4S. 
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Cbboxio  RiTio-HASAL  CJLTAmEB,  49;  etiology, 
48;  anatomical  alteratioius  60 ;  ^ymptomaUdogy, 
53;  treatment,  65. 

AouTB  Oatabbh  of  TBI  LowBB  Pbabtkx,  68 ;  eti- 
ology, 68 ;  anatomical  alterations,  58 ;  symp- 
tomatology, 69 ;  treatment,  60. 

Cbbohio  Catarrh  op  thb  Lowbb  Phabtxx,  GO ; 
anatomical  alterations,  60 ;  symptomatology  and 
treatment,  61. 

Rbtbo-hasal  Pblbomoh,  6S;  etiology*  62;  treat- 
ment, 64. 

Pbabthoial  Pblbomoh,  64;  etiology  and  ana- 
tomical alterations,  64;  symptomatology,  65; 
diagnosia  and  treatment,  66. 

Pbartvobal  Abscbssbs,  67;  conrse  and  treat- 
ment, 67. 

Rbtrophartnqbal  Abscbssbs,  G7;  etiology,  67; 
symptomatology,  68;  prognosis,  diagnosim,  and 
treatment,  C9. 

Croupous  AND  DipntaBRiTic  Isflamm atiox,  70 ; 
pathology^  70 ;  affecdons  of  the  ear,  71 ;  symp- 
Ummlology^  dia(jiioHiH,  awl  treatment^  72. 

GovDiTiON  or  Naso-fkartnoeal  Cavity  and 
LowBR  Pharynx  in  Tcbkbculosis,  74;  ulcera- 
tions, 76 ;  Eustachian  tubes  and  middle  car,  77 ; 
tubercles  in  lower  pharynx,  78 ;  treatment,  79. 

Condition  of  Naso-pharynoeal  Cavity  and 
Low  BR  Pharynx  in  Syphilis,  79;  ulcerations, 
80;  pathology,  SO;  Eustachian  tube,  80;  the 
middle  car,  81  ;  the  lower  pharynx,  83 ;  adheijions 
of  the  soft  pal;ite,  84 ;  diagnosing  85 ;  treatment, 
86. 

Htpbrplastic  Catarrh.  87 ;  patho'ogy,  87  ;  symp- 
tomatology, O-J ;  affectiouii  of  the  ear,  92 ;  diag- 
noHis,  Ulj ;  trtatment.  9-1. 

Rarefying  Dry  Catarrh,  96;  pathology,  96; 
symptomatology,  '.Ki;  diagnosis  and  treatment, 
100. 

Morbid  GnowTHS,  101  ;  symptomatology,  diag- 
nosis, and  treatment.  101. 

Neuroses,  103;  anx-sthesia,  103;  hyperajnthesia, 
103;  neui-oses  of  the  palate  and  EusLachiun 
tube,  104. 

Foreign  Bodies  and   Traumatic    Emphysema, 
U>5. 
Xasse,  450. 
Xaunyn,  151,  ISl. 
Navraiil,  .s30.  S75.  01  .j. 
Xelaton,(>5'«,  OJii,  Wi-l. 
Neoplasms  in  etiolo;?y  of  intestinal  catarrh,  3C5 ;  of 

intestinal  hemorrhaj,'e,  440. 
Nerves  of  largo   intentine,  347:    of  naso-pharj-ngcal 
cavity,  9 ;  of  nmall  intestines,  346 ;   of  stomach, 
119. 
NervouK  Hystem,  aflfections  of,  in  acute  gastritis,  140  ; 
due  to  the  Ascaris  lumbricoides,  738 ;  in  chronic 


gastritis,  iTT ;  in  gastritis  phlegmonofia,  161 ;  in 

etiology  of  enteralgia,  460 ;  of  gastralgia,  297 ;  of 

sporadic  cholera,  148. 
Neubaucr,  481,  546. 
Newman,  339. 
Nicolai,  686. 
Niemcyer,  79,  297,  406. 
'  Norton,  870. 
Nose,   itching  of,  due  to  the  ascaris   lumbriooidea, 

738. 
Nussbanm,  524. 

Nux  vomica  in  dilatation  of  stomach,  833. 
Nysjsen,  657. 

OccLusioMS  of  the  intestines.  See  under  Consfcrio- 
tions. 

Ocaipation  in  etiology  of  chronic  retro-nasal  catarrh, 
50 ;  of  intestinal  parasites,  676,  690 ;  of  neoplasms 
of  larynx,  882. 

Odicr,  225. 

CEdema  in  laryngitis  phlcgmonosa,  797,  800. 

CEdema  of  larynx.    See  Larjngitis  I'hlegmonoaa,  791, 

OildcDia  of  larynx  in  glanderrf  of  larj-nx,  869 ;  of  lungrs, 
a  complication  of  cancer  of  stomach,  286. 

Ocrtel,  ^iO,  b75,  882,  88.3,  885,  887,  90S. 

Ogston,  17. 

01  liver,  977. 

Opium  in  cancer  of  Btomach,  254 ;  in  enteralgia,  468 ; 
in  inteKtinal  catarrh,  388;  in  intestinal  hemor- 
rhage, 450 ;  in  invagination  of  intestines,  656 ;  in 
phthisis  of  larynx,  b50 ;  in  rupture  of  Intestine, 
474;  in  pporadic  cholera,  150;  in  Ktrangidation 
of  intestines,  645  ;  in  ulcer  of  stomach,  226,  228. 

Oppenheimer,  31W. 

Opi)olzer,  25:i,  255,  261,  319,  407. 

Osborne,  206. 

Otto,  82. 

Ovaries,  aflfections  of,  in  cancer  of  stomach,  235. 

rAOENSTECHEB,  993,  995. 

Pain  due  to  the  anchylostomum  duodenale,  782 ;  to  the 
asciiris  lumbricoides,  738 ;  in  cancer  of  intcstinos, 
402,  637;  of  lar>nx,  893;  of  stomach,  239;  in 
enteralgia,  402;  in  gastralgia,  300;  in  intestinal 
catarrh,  370 :  in  intestinal  ulcers,  414 ;  in  intus- 
BUfsception  of  intcptincs,  019;  in  occlusion  of  the 
intestines,  494;  in  perichondritis  laryngea,  81S; 
in  phthinirt  of  larynx,  840 ;  in  syphilis  of  larynx, 
807  ;  in  ulcer  of  stomach,  2(14. 

Palpation  of  abdomen  in  cancer  of  intestines  037  ;  of 
stomach,  242 ;  in  dilatation  of  stomach,  320 ;  in 
intussusception  of  intestines,  020  ;  in  occlusion  of 
intestines,  502:  palliation  of  naso-pharyngcal 
cavity,  24. 

Pancre^i!*,  adhesion.s  of.  to  stomach  in  ulcer  of  stom- 
ach, 196 ;  affections  of,  due  to  the  anchylostomum 
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dnod<mft]e,  784 ;  affootlons  of.  in  cimoer  oE  elom- 
ao)k,  S34  \  in  dilntnLLoti  of  KUittimch,  311. 

Fuicre&lic  fccrution^  nctlon  of,  350, 

Pit  Hum,  aiK),  404. 

Papcllier,  "IVi. 

rnraL'Clstis,  4fiO. 

rianviiK,  -481. 

Pandysifi,  bnlixr.  In  etiology  of  aiu^stheila  of  laryn- 
gent  mnocnifl  membimae,  PSi ;  of  muHoiiliu-  wmi]  of 
intMdne  in  etioltjgy  of  acctimulatiou  of  f5eoe«»  5S4. 

Fiutultetv  tntcstitiAl.    Soe  Imtestliua  Pu«iiltc«. 

PflTker,  Willnnl,  427. 

TAtmU  40!>. 

Piusavant,  14,  67. 

Von  PasSaii.  W48, 

Pjitcht'-(  uf  ppyer^  anatomy  of^  344. 

Pfctholoffv,     S«'  tlilTereut  ilboaecs^ 

PhuIux  of  .^itia^  4i)l, 

r*v>\  19l>.  2nG,  403. 

Pellotaji,  llOll 

IVnilitrion,  3J-6. 

IVntzoldt,  JUS!*,  970. 

lViiJM:4rlt,  ,Hli>.  :m. 

Petwin  Bn  thmtivc  ffitatritiR,  1*KJ:  In  puntrie  jiiirc,  132, 

Perc"ii8i5,Jon  of  abilumtni  in  canwr  of  Htumach,  24fi :  in 
{ItlatAilun  of  Ktuninchf  ^"21  ;  in  ocelit^lon  of  Intes- 
tinea,  5133. 

Porfomtion  in  cameer  of  rtomnch,  244  :  in  owluslon  of  i 
intPBtine,  490  ;  in  ulcer  of  wtomnch,  ItKi,  211. 

Perlch«»ndritln  in  ranrrr  of  Inrj-nx,  f^tM. 

Pcri|>rortiLi«  in  inLf^tinal  catanh,  372. 

Pcritontniin,  alTeciion  t»f,  in  cnncer  of  Fftomnch,  234, 
245:  in  intestinal  nkf-riv  41 1» ;  in  occUislon  of  In- 
tc«Unt%  4H9;  in  rupture  uf  intestine.  4T3;  in  eti- 
ology of  FiccnmulntioTi  of  fjvtcK,  oir4  I  of  confltrio 
tion  of  intestine*,  OGO ;  folloi^nng  ulcer  of  itomach, 

PotmiTiin,  -nx 

Poycr.  46U  &44. 

Peycr,  J,  P..  PilS. 

Pfc-nfer.  G47. 

rtliii?*'r,  365,  4fj4. 

Ptiiirynir,  i.1is4^ji'*im  of.    See  Niieo-plmrynjrmitl  Cavity. 

Phthifciis  in  ctiuloffy  cf  pcrichontlritla  larfngva,  820. 

HcktlK  752. 

Picric  iicia  in  treatment  of  the  anchjioetomnai  dnode- 

nalo,  7S7. 
Pijrment  in  mncona  membrane  of  stomacb  in  ctironic 

gaRlritip,  IG6. 
Pillorr,  651,  604, 
Pinrl.  4^ 
Plnsmiy,  (159. 
PiLirrj,  (158. 
Plifvoff,  fiTfO. 
Pitha,  7ft5,  S22, 


dea  Planches  Tftnqndrel,  462. 

Flanchon,  MXI. 

rtatcr,  Fvlix,  4SI,  IS8G. 

Pienrftlff^  a  oocnpllL-atlon  of  canoer  of  t 

Flenrohpneumonii,  &  (xrm|jlioatiOD  of  alcxs-  of  i 

m. 

Pliny,  » 
PlwH,  887, 

FVmA,  am, 

Pnemnonio,  m  ooinpllcftHofi  of  oanotf  of  i 
S45 ;  of  ocdo«icii  of  latoUoeit,  4 

Pneamutbjonuc  f ollovrtng  «anc9a-  of  ctomAcfa,  MS :  i 
of  HtotnBcht  fUt. 

PohUeBOl 

FbiaonM  in  ctidogy  of  iotpstioid  CAtarrli,  388. 

Poland L  471,  473.  570. 

PollLzcn  iSi,  101. 

R^llucli^  StNI. 

Pt^incifniinaLe-root,  btrk  of,  Ea  tape^womiA,  ?Qt. 

I'onfick,  44T. 

Portal,  270. 

PtJrter,  802.  873. 

PtitJUBltim,  bronildi;  of,  fn  fFlandcra  of  Iiittiuc,  fISD :  is 
)iypcne«tl)4»uiL  of  larynx,  032 ;  in  luytiiitit  fki^ 
moncMo,  mH'  in  porlchonrtriliA  Iwrynfpn,  fOi:  a 
phthi^i^  of  larynx,  SCO;  In  apMin  of  f hii  0mnL 
1023 :  chlorate  of,  in  mcttte  cmiMrrh  «f 
piiarynx,  511;  In  phlliialsof  larj'nx.  SEl :  Lb  i 
Ma  of  njUfft  pharyngeal  cavity,  ^-  Iodide  <<  ia 
iirhp^nic  retro^naxai  catarrh,  5S ;  ki  qiflhllli  af 
lanTix,  675 ;  ill  Kypliill*  of  naao-phaiTi^DBiil  csvltj. 
Stt ;  pcmnan^natc  of,  in  croupotta  sad  diplUiKft 
tic  inflanimntioa  of  pharyiLx,  T9:  In  aifpMKk  tf 
nuo- pharyngeal  cavity,  86;  pierMiltnfia  tt,  m 
tape-woTzns  703L 

Pratt,  tm. 

Prci;mnncy  in  vtiology  of  totfiitinml  1 

I'rbpijon  in  tmteraigta,  4«>!t 

Prinffie,  119. 

Proeiio«i«.    S««  dilTervnt  dlaeuea. 

ProphyUxio.    8ee  dUEereat  diaeiefc 

Proust.  941. 

Pront,  1«». 

Prnncr,  776. 

Pnncttin?  of  intestine  In  entnmlgia,  4 

lion  of  intcetines,  fiB8. 
Pnrealivet  in  otiologtj  of  intcv^inal  t^itarrii,,  96 
Purpura  in  ctioloig^y  of  iotctttinal  *— "^"irli^pT.  4 
Puit  III  intestinal  uioeni,  411, 
PjTmont,  waters  of,  in  ohnmie  jgattif yii^  ifiL 


QcARnt,  €&,  G44, 

Qnamia  in  chronic  gu£rtii«,  1B8L 

Quindtc,  SI  8. 

Quinine  in  fMtrmlgla.  aiTT ;  In  ini^a^  ^ 
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Rachitib  in  etiology  of  gponn  of  glottia,  997. 

Radzlejewski,  211,  853,  968,  SSft. 

Ragoczy,  waters  of,  in  chronic  gantritis,  191. 

IUhn,654. 

Rampold,  606. 

Ranke,  Job.,  360. 

msfeld,  536. 

nathka,  11. 

Ranchfoss,  906. 

Rayer,  405. 

Raynaud,  166. 

R^umnr,  120. 

Rectam,  affection  of,  in  cancer  of  stomach,  235 ;  con- 
genital occlusion  of,  485 ;  examination  of,  in  con- 
strictions of  intestines,  522 ;  patholc^y  of  ulcers 
in,  401. 

Ree8,506. 

Rcgnoli,  880. 

Rehn,  959. 

Reid,  510,  991,  906,  1018. 

Remboldt,  570. 

liespiratiun,  abnormal,  in  etiology  of  spasm  of  glottis, 
908 ;  oppre:wion  of,  in  enteralgia,  463. 

Respirator  of  Jeffrey,  use  of,  in  phthisis  of  larynx, 
850. 

Retq)lratory  organs,  diseases  of,  as  complications  of 
ulcer  of  stomach,  197. 

Rest  in  intestinal  hemorrhage,  466. 

Rctslag,  816. 

Rcybard,  662. 

Rhcincr,  835,  839,  840,  866. 

Rheumatism  in  etiolc^y  of  enteralgia,  461. 

Rhinoscopy,  23. 

Rhodiu!*,  645. 

Richa,  989. 

Richelot,  653. 

Ricord,  867,  889. 

Rietl,  84,  86. 

Riegcl,  253,  742,  941,  959. 

Rilliet,  59.  523,  991,  993,  994,  995,  1013,  1018,  1021. 

Rindflciwh,  75,  200,  201,  363,  407,  408,  836,  840. 

Riolan,  481,  653. 

Riolanus,  154. 

Ri^h,  797. 

Riviera,  climate  of,  in  phthisis  of  larynx,  S50. 

Rivcrius,  481,  483. 

RcHlerer,  675,  747,  770,  775. 

Rohitsch,  wfxters  of,  in  intestinal  catarrh,  889 ;  waters 

of,  in  ulcer  of  stomach,  222. 
Rokitansky,  151,  164,  193,  194,  195,  201,  233,  267,  260, 
268,  276,  398,  399,  428,  441.  534,  568,  571,  800,  818, 
826,  831,  835,  880,  901. 
Rollett,  117,  124. 

Romberg,  299,  300,  306,  467,  991,  996,  1004. 
Rosch,  993. 
Rose,  749,  773. 

VOL.  VII.— 06 


Boaen,  601. 

RoeemnilUer,  fossa  of,  18;   affections  of,  in   acute 

retro-nasal  catarrh,  46. 
Rosenthal,  145, 187,  827,  700,  914. 
Ross,  228. 
Roth,  861,  869. 

Royat,  waters  of,  in  chronic  gastritis,  189. 
Riaidinger,  9,  105. 
Rudolphi,  773,  774. 
Ruehle,  20,  59,  65,  803,  842,  844,  846,  866,  878,  981, 

1017. 
Rush,  989. 
Russel,  799. 

Ruysch,  481,  482,  541,  601, 619. 
Ryland,  795,  802,  901. 

Saoar,  655. 

Salath6,  991,  994,  905,  1018. 

Salicylic  acid  in  glanders  of  larynx,  860. 

Saliva,  increase  of,  in  acute  gastritis,  140 ;  secretion 

of.  in  chronic  gastritis,  169. 
SanctuH,  Marianus,  644. 
Sand,  124, 15a 
Sanders,  356,  464. 
Sandifort,  481. 

San  Rcmo,  climate  of,  in  phthisis  of  larynx,  850. 
Santonine  in  treatment  of  the  ascaris  lumbricoides, 

749. 
Saoria  in  tape-worms,  702. 
Barcina  ventriculi  in  cancer    of  stomach,  241;    in 

chronic  gastritis,  176. 
Sauvages,  315,  460. 
Savory,  665. 

Scaldings  in  etiology  of  laryngitis  phl^^onoea,  798. 
Scammony  in  dilatation  of  stomach,  382. 
Scarification  in  hyperplastic  catarrh  of  naso-pharj-n- 
geal  cavity,  95 ;  in  laryngitis  phlegmonosa,  812 ; 
in  perichondritis  laryngea,  828. 

Scheby-Buch,  458. 

Schech,  820, 834,  866,  876,  914,  916,  917,  940. 

Schenk,  481. 

Schiefferdecker,  694. 

Schiff,  la's,  130,  200,  282,  694. 

Schliep.  183,  220,  228. 

Schmidt,  912. 

Schmidt,  C.  121,  128. 

Schneider,   735. 

Schnitzlcr,  79,  805,  860,  874,  876,  909,  922,  924,  930, 
932,  910,  941. 

St'honlcin,  334,  484. 

Scholz,  69. 

Schroctter,  615,  829,  830,  867,  876,  900. 

Schuh,  669. 

Schnltzc,  F.,  291. 

Schultzen,  171. 

SchUppel,  408,  486,  890. 
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Sohwalbach,  waten  of,  in  chronic  gastritis,  191. 

Bchwalbe,  344. 

Bchwann,  120. 

Bchwartze,  20,  77,  106. 

Bchwarzcnberg,  4%. 

Soorbutos  in  etiology  of  hemorrhage  of  stomach,  375 ; 
of  intestinal  hemorrhage,  445. 

Bcrofnlosis  in  etiology  of  chronic  retro-nasal  catarrh, 
60 ;  of  papilloma  of  larynx,  883. 

Bcreta,  Henricus,  644. 

Bea-bathing  in  chronic  gastritis,  191 ;  in  gastralgla, 
806 ;  in  intestinal  caUrrh,  389. 

Seasons  of  year  in  etiology  of  intestinal  parasites,  677, 
691,  737 ;  of  sporadic  cholera,  147. 

fieeligm&ller,  941. 

Beitz,  E.  843. 

8eltzer  water  in  cancer  of  stomach,  254. 

Semoleder,  80,  83,  90,  91. 

Benator,  178,  140. 

Sennert,  481,  482,  483. 

Serous  layer  of  stomach,  affection  of,  in  chronic  gas- 
tritis, 16(J. 

Sestier,  793,  796,  799,  804,  810,  812. 

Sex  in  etiology  of  cancer  of  intestines,  636 ;  of  cancer 
of  laiynx,  891 :  of  cancer  of  stomach,  287 ;  of 
chronic  gastritis,  16S;  of  compression  of  intes- 
tines, 571 ;  of  congenital  occlusion  of  intestines, 
486 ;  of  diaphragmatic  hernia,  556  ;  of  gnstralgia, 
300 ;  of  gastritis  ])hlcgmonosa,  157 ;  of  hemor- 
rhage of  stomach,  278 ;  of  intestinal  hemorrhage^ 
448;  of  intestinal  parasites,  671,  690,  737;  of  in- 
tussusception of  intcstincis  614;  of  laryngitis 
phleijmonoRa,  796 ;  of  neoplasms  of  larynx.  881 ; 
of  obhiruction  of  intestines  by  gall-stones,  575  :  of 
paralysis  of  posterior  crico-arytienoidei  muscles, 
967 ;  of  perichondritis  larjugea,  816 ;  of  spasm  of 
glottis,  995,  1004  ;  of  strangulation  of  intestines 
by  peritoneal  false  ligaments,  531 ;  of  twisting  of 
intestiues,  665 ;  of  ulcer  of  stomach,  203. 

Sharp,  655,  669. 

Sidlo,  968. 

Siebert,  608. 

von  Sicbold,  710. 

Siegle,  28,  79. 

von  Sigmund,  30,  86. 

Silver,  nitrate  of,  in  chronic  catarrh  of  lower  phar- 
ynx, 61 ;  in  chronic  gastritis,  191 ;  In  chronic 
retro-nasal  catarrh,  56 ;  in  hyperplantic  catarrh  of 
naso-pharyngeal  cavity,  % ;  in  intestinal  catarrh, 
388 ;  in  laryngitis  phlegmonosa,  812 ;  in  lupus  of 
larynx,  855;  in  pharyngeal  phlegmon,  66;  in 
phthisis  of  larjmx,  850 ;  in  sporadic  cholera,  151 ; 
in  syphilis  of  larynx,  875 ;  in  syphilis  of  naso- 
pharyngeal cavity,  87  ;  in  tumors  of  larynx,  906 ; 
in  ulcer  of  stomach,  226. 

Simon,  52.3,  624,  660. 


Simon,  Jules,  365. 

Simpson,  James,  989,  1093. 

Sims,  J.  Marion,  661. 

Skin,  affections  of,  in  chronic  gastritic,  176. 

Skjelderup,  311. 

8mage,1023. 

Smith,  38,  74. 

Soda,  carbonate  of,  in  chronic  gastritis;  180 ;  in  mn- 

nasal  catarrh,  65,  56 ;  santonate  of,  in  treatanit 

of  the  ascaris  lumbricoides,  750 ;  sulphate  of,  la 

chronic  gastritis,  182,  189. 
Sodium,  chloride  of,  in  acute  retro-nasal  catarrh,  49 : 

in  chronic  gastritis,  1^  189 ;   in  <diroiiic  rcero- 

nasal  catarrh,  65,  66. 
Softening  in  etiology  of  ruptnre  of  stomal  837. 
Sommerbrodt,  103,  842,  863,  867,  874. 
Sdmmering,  759. 
South,  655. 

Spa,  waters  of,  in  chronic  gastrltia,  191. 
Spallanzani,  130 
Spasm  of  tl&e  Glottis,  967  ;    ba>itograpkp,  987 : 

htatorv.  96it ;  definition,  992  ;  etiotoav,  996 ;  t^ap^ 

toms  and   courae,   1005;    complications,   lOlS; 

pathological  anatomy,  1013;     tUoffnotiM,  1014; 

prognosin^  1017 ;  treatmetu,  1030. 
Spectroscope,  examination  by,  of  vomit  in   cancer  of 

stomach,  241  ;    in  diagnoaia  of    hemorrhage  cf 

stomach,  383. 
Spongier,  991. 
Spiegelberg,  274. 
Spigelius,  310,  481. 
Spinal  cord,  diK^iscs  of,  in  etiology  of  paralysis  of 

intestine,  587. 
Spleen,  adhesions  of,  to  stomach  in  nicer  of  stomach. 

196 ;  disea>!e  of,  due  to  the  anchylostomom  duo 

dcnale,   784 :    in  dilatation  of  stomach,  311 ;  in 

etiology,  hemorrhage  of  stomach,  376. 
Spooner,  722. 
Starke,  196,  198. 
Steenstnip,  687. 

Steffen  on  spasm  of  the  glottia,  967. 
Stein,  660,  684. 

Steiner,  196,  197,  200,  313,  994,  996. 
Stenosis  of  birynx  due  to  infiltration  of  vooal  cardi. 

797 ;  in  perichondritis  laryngca,  819 ;  of  pyloric 

region  in  etiology  of  dilatation  of  stomach,  811. 
Stewart,  444. 

Stimulants  in  sporadic  cholera,  153. 
St.  Moritz,  waters  of,  in  gastralgla,  80S. 
Stockbridge,  743. 
StoU,  646. 
Stomacli    and    Int^stlnes^   Di«eaMta  of, 

111 ;  introduction,  111. 
Apfkotions  or  thb  Stomaob,  Amatomioal  Rk 

MARKS,  112:  position,  118;  airucture  ofttomerh 

lis ;  mu.scular  coat  and  mnooos  memhrane,  113 . 
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the  criand  layer,  117;   vaacnUr  and  lymphatic 
mtpply.  118;  nenrc  trapply,  119. 

rHTSiOLOOicAL  Rbmabks,  119;  theory  of  digon- 
tion,  119. 

Gastritis.  131 :  bibliography,  131. 

Acute  Gastritis,  133;  pathology,  l:M:  etiology, 
135 ;  (>ymptumalology,  139 ;  diagnosis,  141 ; 
prognoHis  and  treatment,  143. 

Sporadic  Cholkra,  Cholera  Morbus,  146; 
Kymptomatology,  146;  etiology,  148;  pathology, 
149;  diagnoHis,  149;  prognosis,  149;  treatment, 
150. 

Gastritis  Fhlkoiioxosa,  154;  pathological 
anatomy,  15.") ;  etiolopy,  157 ;  symptomatology, 
ViS;  diagnosiH,  102;  prognosis,  162;  treatment, 
163. 

Diputheritic  Gastritis  and  the  Ubsults  op 
Action  of  Corrosive  Scbstakces,  16-3. 

CnROKic  Gastritis,    164;    pathological  anatomy, 
165;    etiology,   167;  symptomatologj',  169;  diag- | 
noMK,  178 ;  prognosii*,  179 ;  trfatmont,  180.  [ 

Ulcer  or  the  Stomach,  ll>2 ;  bibUogntphy,  192; 
hinUtry,  193;  pal/iologt/,  194;  characteristics  of 
the  ulcer,  194 ;  its  hxxition,  196 ;  varieties  in 
number  of  ulcerations,  195 ;  relative  frequency 
<»f  open  or  cicatrize<l  ulcers,  195  ;  perforation  into 
abdominal  cavity,  1%  ;  adhesions  toother  organs, 
196;  flKtula;  and  perforations,  197;  hemorrhages, 
197;  relni>ses  197:  other  complications,  197; 
fr('(iu«-ncy  of  the  di.xca.sf,  198;  etiology^  198; 
diniinution  of  normal  alkalescence  of  wall  of 
Btoiiiiich,  l'.*9  :  abnormal  increase  of  acidity  of 
ga-tric  juice.  2(12 ;  k>x  and  age,  203;  individual 
constitution,  climate,  and  mode  of  life,  20-1 ; 
btirn-i  of  skin  and  triohino>«i8,  204;  aymptonui- 
toUnjy.  20 1 ;  pain,  204  ;  vomiting,  207 ;  hajmate- 
mcsis,  20S ;  dysiwiwia,  209 ;  nutrition,  210  ;  con- 
stipation, 210 ;  dt'pi-ession  of  spirits,  211 ;  amo- 
norrhcea,  211;  compllcdUons,  211;  perforation, 
211 ;  tuberculosis,  212  :  course  of  the  ttlaeaw,  213 ; 
sequclfc,  213 ;  diagnoMi*,  214 ;  prognosUt^  217 ; 
tre'Ument,  218 ;  projihylactic  measures  218 ;  <liet, 
219;  use  of  the  stomach-pump,  220;  the  alka- 
line saline  mineral  waters,  221 ;  meat  and  pan- 
creas enemata,  222;  meat  solution,  223;  drugs, 
225. 

Tumors  of  the  STOMAcn,  229. 

Cancer  ok  the  Stomach,  231 ;  bibliography,  231  : 
pathology,  232;  the  different  varieties  233; 
|K)sitlon  of  the  tumor.  234 ;  implication  of  other 
organs,  234;  etiology,  236;  age,  236;  sex,  237; 
heretlity,  238;  /tymptomntology,  238;  general 
cachexia.  23S  ;  dropny,  238  ;  hyjwrtrophy  of  lym- 
phatic glands,  239  ;  jwiin  and  Ka-^trio  disturbances, 
239 ;  fever  and  presence  <»f  a  tumor,  241  ;  compli 
cations,  244 ;    perforations,   244 ;    hemorrhages, 


245 ;  aff nctions  of  the  liver  and  lungs,  2-16 ;  of  tho 
kidneys,  247 ;  cour«e  and  duration  of  the  diseaac, 
247 :  diagnonin,  248 ;  prognotig,  251 ;  treatment^ 
252 ;  cundurango,  262 ;  regulation  of  diet,  258 ; 
relief  of  pain,  254;  treatment  of  hsematemesis, 
255;  of  pyrosis  and  abnormal  fermentative 
changes,  255  ;  of  complications,  256. 

SOFTENINO^    OP     THE    STOMACB,    GASTBOMALACIA, 

256;  bibliography,  256;  pathological  anatomy, 
2.j7  ;  etiology,  258. 

Hemorrhage  op  the  Stomaob,  269;  btbUography, 
269 ;  hiatory,  269 ;  paUiologlcal  anatomy,  271 ; 
color,  quantity,  and  source  of  tho  hemorrhage, 
271:  etiology  and  pnthogeneniH,  272;  direct  in- 
jury to  the  gastric  vessels,  373 ;  diseases  of  the 
wall  of  the  vessel,  273 ;  venous  stases  in  the  wall 
of  the  stomach,  273 ;  scorbutus,  yellow  fever,  and 
acute  yellow  atrophy  of  liver,  275 ;  chronic  dis- 
eases of  spleen,  276 ;  extraneous  causes  of  hemor- 
rhage, 276 ;  sex  and  age,  278 ;  symptomatology^ 
279;  diagnoHiH,  282;  prognosis,  287;  treatment, 
288;  prophylactic  measures,  388;  means  to  be 
employed  when  hemorrhage  has  occurred,  288. 

Neuroses  or  the  Stomach,  293;  definition,  293. 

Gastralgia,  295;  bibliography,  295;  definition. 
296;  etiology,  296;  abnormal  character  of  the 
irritants  which  act  upon  the  gastric  nerves,  297  ; 
abnonnal  conditions  of  the  gastric  nerves,  298 ; 
symptomatology,  300;  course  of  the  disea-ses, 
302;  diagnoHls,  302;  prognosis,  304;  trealmetu, 
305;  removal  of  abnormal  ingesta,  305;  treat- 
ment of  diseases  causing  sympathetic  gastralgia, 
306. 

Dilatation  OF  the  Stomaoh,  309;  bibliography, 
309 ;  pathological  anatomy,  310 ;  etiology  and 
pathoffenesiH,  till ;  symptonuttology  and  diagno- 
siH,  316  ;  course  and  prognosis,  325  ;  treatment, 
326;  diet,  326;  use  of  the  stomach-pump  or 
syphon  apparatus,  327;  limitations  to  their  use. 
$n  ;  emetics  and  cathartics,  332 ;  other  measures, 
332. 

Contraction  op  the  Stomach,  333;  etiology,  333 ; 
symptomatology  an<l  diagnosis,  334 ;  pn^rnosls 
and  treatment.  335. 

Anomalies  in  the  Shapf.  of  the  Stomach,  335. 

Anomalies  in  the  Position  of  the  Stomach, 
335. 

Rupture  of  the  Stomach,  337 ;  bibliography,  887 : 
eti«)logy,  337 ;  symptomatology,  prognosis,  and 
treatment,  339. 

Intestines,  General  Anatomt  op,  340;  iwsitlon. 
340;  structure  of  squall  intestine,  34-3:  the  villi, 
344  ;  intestinal  glands  and  follicles,  844  ;  epithe 
thcHum,  345 ;  vai^ciUar,  lymphatic,  and  nerve 
supply,  ;^46 ;  structure  of  large  intestine,  347 ; 
glandular,  nerve  and  lymphatic  supply,  847 ;  the 
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mnootu  membrane,  847;  the  mnsoalatare  and 
vaaoular  Bapply,  348. 

Pbtsiologioal  Rsmabks,  849;  action  of  bile,  849 ; 
of  panoroatio  secretion,  860 ;  the  intestinal  juice, 
851 ;  intestinal  diRestlYe  changes,  861. 

Ihtbstihal  Catarkb,  866;  hibUography^  856; 
pathological  anatomy^  868 ;  different  varieties  of 
the  disease,  860  ;  eUology,  862 ;  Hymptomatology, 
866 ;  the  diarrhoea,  366 ;  abdominal  pahi,  870 ;  the 
general  health,  870 ;  physical  examination,  871 ; 
catarrh  limited  to  the  duodenum,  878;  catarrh 
limited  to  the  jejunum  and  ilemn,  873 ;  colitis, 
374;  inflammation  of  the  caacum  and  appendix 
vermiformifi,  875 ;  proctitis,  376 ;  the  chronic  or 
intermitting  forms  of  diarrhoea  in  early  life,  377  ; 
dtagno9i»,  879 ;  prognose,  882 ;  tfeatmefUy  384 ; 
diet,  384 ;  cnemata,  cathartics,  and  rest,  885 ; 
quinine  and  diaphoretics,  387 ;  opium  and  astrin- 
gents, 38S;  mineral  waters,  889;  mountain-air 
and  sea-battling,  3S9 ;  cold-water  treatment,  390  ; 
strychnine  and  belladonna,  390  ;  treatment  of 
typhlitis,  391 ;  of  pcriproctitiB  and  proctitis,  892. 

rnLEOMOMOUS       AND      DiPHTBBRITXO      IRPLAMMA- 

TION8,  ;392 :  pathology  and  etiology,  392 ;  symp- 
tomatology and  pr(^no(ds,  395;  treatment, 
396. 

Intestinal  Ulcers,  896;  bibliography,  fM ;  his- 
tort/,  397 ;  etiology  and  paihologiral  anatomy^ 
399;  catarrhal  ulcersy  399;  peptic  ulcers,  403; 
tuberculouM  ulcern,  406 ;  symptomatology^  410 ; 
diarrhoea  and  con8tii)ation,  411:  character  of  the 
stools,  412 ;  vomiting  and  icterus.  413 ;  pain  and 
fever,  414 ;  the  general  health,  415 ;  presence  of 
a  tumor,  415 ;  perforation  and  peritonitis,  416 ; 
(Uagnoxis,  417 ;  prognosis,  422 ;  treatment,  423 ; 
prophylactic  measures,  423;  direct  treatment, 
423. 

Nboplasmb  of  the  Intkstinal  Wall,  428 ;  differ- 
ent varieties,  428. 

Gang  BR  or  tob  Intbstines,  429;  bibliography, 
429 ;  pathological  anatomy,  430 ;  etiology,  4-'Jl ; 
symptomatology,  432 ;  pain,  432 ;  cachexia  and 
emaciation,  433 ;  presence  of  a  tumor,  433 ;  syonp- 
toms  of  intestinal  stenosis,  434 ;  rupture  and 
flstulte,  435 :  effects  of  location  of  disease  upon 
pjTnptoras,  435 ;  diagnonis,  438 ;  prognosis,  441 ; 
treatment,  442. 

Intestinal  Hemorrhage,  443:  bibliography,  443; 
etiology  and  pathogenesis,  441 :  pathological  ana- 
tomy, 44S,  symptomatology  and  diagnosis,  449; 
prognosis,  455  ;  treatment,  456. 

ExTERALniA  Colic,  459:  bibliography,  definition, 
and  etiolog>',  459;  symptomatology,  402;  diag- 
nosisj,  46-1 ;  prognosis  and  treatment,  407. 

Rupture  of  the  Istkstinks.  470 ;  bibliography, 
definition,  and  etiology,  470 ;    pathological  ana- 


tomy, 47a;  ^ymptooMtolossr,  4fn;  ptogimk, 
diagnodfi,  and  treatment,  474. 

Stomach,  over-distention  of,  in  etiology  of  qpaamof 
glottis,  999. 

Stomach-pump,  ose  of,  in  acute  gastritis,  144;  ia 
oanoer  ot  stomach,  256:  in  chronic  gastritis 
183 ;  in  dilatation  of  stomach,  8'i7 ;  in  giattralgia, 
805;  in  rupture  of  stomach,  899;  in  uloer  o( 
stomach,  290. 

StSrok,  81,  87S,  906,  908. 

Strieker,  758. 

Stromeyer,  944. 

Stroppa,  65. 

Strychnine  in  anassthesia  of  laryngeal  mocons  tatm- 
brane,  939 ;  in  chronic  gastritis,  188 ;  in  intes- 
tinal catarrh,  890 ;  in  paralyses  of  larynx,  VH. 

Submnoous  layer  of  stomach,  affection  of,  in  chroaic 
gastritis,  166. 

Suchet,  990,  993. 

Sulphateof  iron  in  intestinal  catarrh,  888. 

Sulphate  of  soda  in  chronic  gaatritia,  18S,  189. 

Suppuration,  diflFuse,  following  kuyn^tis  phkg 
monosa,  800. 

Sutton,  883. 

Swallowing,  diffloulty  of,  in  cancer  of  larynx,  894. 

Swallowintr,  difficulty  of,  in  ayphilis  oflazynz,  867. 

Swayne,  676. 

van  Swieten,  138,  Sit,  SSS,  8S7,  483,  496,  615,  «i^ 
SOI. 

Sydenham,  482,  483,  496,  644. 

Sylvius,  Jacobus,  483. 

Symptomatology.    See  different  dlMHBa. 

Syncope  in  enteralgia,  468. 

Syphilis,  a  complication  of  uloer  of  rtoma^  197. 

Syphilis  in  etiol(^y  of  chronic  retro -naaal  catarrh, 
60. 

Syphon  apparatus  in  dilatation  of  atomadh,  897. 

Tanchon,  236,  432. 

Tannin  in  chronic  catarrh  of  lower  pharynx,  61 :  ia 
chronic  retro-nasal  catarrh,  66 ;  in  hemorrhage  of 
stomach,  290;  in  intestinal  catarrh,  388;  in  la- 
ryngitis phlegmonosa,  812 ;  in  phthids  of  larynx, 
850 ;  in  syphilis  of  naao-pharyngeal  oarity,  86. 

Tarasp,  waters  of,  in  chronic  gastritis,  ISii,  189;  in 
intestinal  catarrh,  889 ;  in  ulcer  of  aftomach,  ttl 

Taste,  perversion  of,  in  acute  gaatzitia,  140 ;  in  c 
ic  gastritis,  169. 

Taxis  in  invagination  of  intestlneo,  6C77;  in  i 
lation  of  intestines,  666. 

Tea  in  etiology  of  gastralgla,  SOT. 

Tcelhmg  in  etiology  of  intsstinal  oatarrta,  118L 

Temperature  of  air  in  etiology  of  intaatinal  ctttantt, 
366 ;  of  body  in  cancer  of  Bfeofnaoh,  Ml ;  in  diph- 
theritic inflammation  of  pharynx,  7S ;  In  gastri- 
tis, 140 ;  in  gastritiB  phlegmonoan,  lO ;  |b  mm- 
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tinal  catarrh,  370 .  in  intestinal  ulcers,  414 ,  in 
occlusion  of  intestines,  499. 

Tenesmus  in  entcralgia,  463. 

Ter  Matcn,  834,  842. 

Tfcisicr,  im. 

Tham,  682. 

Thibftult,  774. 

Thiry,  351. 

Thomas,  857. 

Thompson,  105. 

Thrombosis,  a  complication  of  cancer  of  stomach, 
2.%. 

Thuillier,  813. 

Thiingel,  6«4. 

ToboKi,  804,  867,  906,  007,  908,  ft'S,  981. 

Tonnistcincr,  waters  of,  in  chronic  gastritw,  189. 

Tonsil,  affections  of,  in  acute  retronasal  catarrh, 
45. 

Torsion  of  bowel  in  etiology  of  intestinal  catarrh, 
365. 

Ti-acheotomy  in  cnneor  of  laryn.x,  900 ;  in  prlanders  of 
larynx,  SCV)  .  in  lar>'nffiti-i  phlcflrmonoaa,  812: 
in  pt'richoiKlritiH  laryngca,  8-26,828;  in  pharyn- 
jjeal  phlcf^mon,  66;  in  syphilis  of  larj-nx,  875. 

Transfusion  of  blo<Kl  in  hemorrhage  of  stomach,  293 ; 
in  intestinal  hemorrhage,  457. 

Tmnsi)OHition  of  viscera  in  internal  hernia,  560. 

Trail  bo,  •>07.  211.  650.  945.  iW.  952,  956. 

Treatment.     Sec  different  diaea-sea. 

Trcitz,  546,  5r>0. 

Tii'ii'lelenburg,  85,  830,  875. 

Trichinosis  in  etioI(»gy  of  ulcer  of  stomach,  204. 

von  Trocltsch,  12,  20,  27,  51,  52,  76,  77,  Slj,  9:3,  97. 

Trousseau,  649,  mA,  839.  M2,  991. 

Tuberculosis,  a  complication  of  cancer  of  stomach, 
2:.'6,  247  ;  of  ulcer  of  stomach.  197,  212  ;  in  etiolo- 
gy of  chronic  gastriti.s,  107 :  of  chroni ;  retro- 
nasal catarrh,  75  ;   of  pwipilloma  of  larynx,  883. 

TnlpiuM,  481. 

Tumor  in  cancer  of  intestines,  433  ;  of  stomach,  241 ; 
in  intestinal  ulcers,  415 ;  in  etiolc^y  of  chronic 
gastritis,  167  ;  of  constrictions  of  intestines,  633. 

Tttngcl.  VMS. 

Turck,  79.  80.  90,  803,  805,  81.5,  8'20,  833,  834,  852,  862 
86<'»,  867,  8(59,  87:1  88S,  »J6.  907,  008,  915,  940,  944, 
946,  948,  949,  950,  '.^S-l. 

Tumbull,  108. 

Turj>entine,  oil  of,  in  treatment  of  the  nnchylosto- 
miim  (luotlcnalc,  787 ;  of  tape  worms,  702. 

Typhoul  fever  in  etiology  of  intestinal  hemorrhage, 
445. 

Tyrol,  Southern,  climate  of,  in  jjhthlsls  of  lar>'nx,  860. 

Uloebr  in  nnso-phnryngeal  cavity  in  syphilis,  80 :  in 
na'*')  pharyngeal  cavity  in  tuberculosis,  76;  m 
etiology  of  chronic  gastritis,  167;   of  Intestinal 


catarrh,  865 ;  of  intestinal  hemorrhage,  445  :  of 
laryngitis  phlegmonot^a,  794;  of  pcrichondritifl 
laryngca,  815;  of  rupture  of  stomach,  337;  cica- 
trization of,  in  etiology  of  constriction  of  intes- 
tines, 629 ;  of  gastralgia,  299. 

Unterbergcr,  733. 

Urine  in  acute  gastritis,  141 ;  in  chronic  gastritis, 
176 ;  in  dilatation  of  stomach,  318 ;  in  occlusion 
of  intestines,  500. 

Umcr,  901. 

Vaillant,  L^on,  779. 

Valenta,  692. 

VaileLx,  812,  942,  991. 

Vallcz,  764. 

Van  Doeveren,  481. 

Veins  affections  of,  in  etiology  of  hemorrhage  of 
Btomach,  273 ;  thrombosis  of,  a  complication  oi 
cancer  of  stomach,  236. 

Venereal  excesses  in  etiology  of  gastralgia,  299. 

Verdries,  989. 

Vesicles,  seminal,  affection  of,  in  cancer  of  stomach, 
2:35. 

Vichy,  waters  of,  in  chronic  gastritis,  189. 

Vidal,  528. 

Videmar,  645,  664. 

Villi  of  small  intestine,  344. 

Violence,  external,  in  etiology  of  rupture  of  stomach, 
3:J8. 

Virchow,  82, 194,  199,  212,  231,  236,  239.  261,  275,  359, 
C61,  394,  409,  413,  785.  745,  834,  862,  865,  664, 865, 
m\,  870,  883,  889,  901. 

Vital,  911. 

Vix.  7.50.  758,  762,  764,  768,  773,  774. 
i  Voice,  changes  in,  in  cancer  of  larynx,  893;  in 
fibroma  of  larynx,  889;  in  glander-i  of  larynx, 
808;  in  incomplete  bilateral  paralysis  of  re- 
current laryngeal  nerve,  953  ;  in  lepra  of  lar3mx, 
857  ;  in  papilloma  of  larynx,  884 ;  in  paralysis  of 
crico-arytaenoideus  muscle,  973;  in  paralysis  of 
crico-arytajnoideua  lateralis  muscle,  971;  in 
paralysis  of  posterior  crico-arytajnoidei  muscles, 
95S,  967 ;  in  paralysis  of  thyro  arytajnoideus  in- 
tcnuis  muscle,  974 :  in  perichondritis  laryngea, 
818,  826:  in  phthisis  of  laryn.x,  844 ;  in  syphilis 
of  Inrynx,  867.  873  ;  in  imilateral  paralysis  of  the 
n*currcnt  nerve,  953 ;  loss  of,  in  bilateral  paralysis 
of  recurrent  laryngeal  nerve,  951. 

Voit,  3S4.  .587. 

Voltolinl.  83,  90,  94,  96,  102.  108,  907.  909. 

Vomiting  in  acute  gastritis,  1.39 ;  due  to  the  ascaris 
lumbricoldes,  741  :  in  cancer  of  intestines, 
434 :  in  cancer  of  stomac:h,  240 ;  in  chronic 
gastritis  175:  in  dilatation  of  stomach,  317;  in 
entcralgia,  463;  in  gastritis  phlegmonosa,  161; 
in   intestinal    ulcers,    413,     in    iiitussosception 
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